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THREE-WATTLED BELLBIRD 
PROCNIAS TRICARUNCULATA 


Adult male, one-third natural size 


From an oil painting by Don R. Eckelberry 
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THE THREE-WATTLED BELLBIRD 


By DON R. ECKELBERRY 


The Three-wattled Bellbird (Procnias tricarunculata) I have met but once, on Alex- 
ander Skutch’s finca ‘“‘Los Cusingos” near San Isidro del General in Costa Rica. The 
painting (frontispiece) which shows this bird beginning its song is based on sketches 
made on April 11, 1956, shortly after sunrise, when we located the bird in a guava tree 
near the edge of primary forest. Had Skutch not promptly identified its loud and far- 
carrying call, I am by no means sure I would have ascribed it to a bird. 

In singing stance the body is not very upright nor is the head thrust back. But the 
lower mandible at maximum gape is opened so wide that it looks positively unhinged, 
and it nearly touches the breast. With the bill fully open, the bird emits a loud frog-like 
croak or grunt, which is quite rasping at close range. The bill remains wide open for per- 
haps two seconds whereupon a shorter gulping sound, less loud and with less resonance 
and carrying power, is delivered and the bill is closed. During the performance the bird 
looks like it is gagging. Neither of the two notes sound in the least like a bell. 

It was interesting that the wattles hung down, which leads me to question the illus- 
trations, some quite recent, which show them erect and extended. I noted also, when 
finally the bird flew into the forest, that its flight was strong and direct. It is in such 
forest, which is its typical habitat, that I have shown it in the painting. 

Female Three-wattled Bellbirds are plain olive green above and striped olive green 
and yellowish below, and they lack wattles. Young males at first resemble females; as 
they mature there is a gradual transition to adult plumage and a slow development of 
the wattles. 

These bellbirds have a distinct vertical migration from the lowlands where they 
“winter” to the high cloud forests where they breed. Their usual passage time at the 
2500-foot elevation at “Los Cusingos” is from January to March and again from June 
to August, although Skutch has recorded them at this locality in every month but No- 
vember. They seem always to travel singly. 

The species ranges from Nicaragua to western Panama in Central America and is 
the only representative of a genus which otherwise occurs in South America, where three 
species are known. 


Babylon, Long Island, New York, June 11, 1957. 
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LIFE HISTORY OF THE CACTUS WREN 
Part I: WINTER AND PRE-NESTING BEHAVIOR 


By ANDERS H. ANDERSON and ANNE ANDERSON 


This life history study of the Cactus Wren (Campylorhynchus brunneicapillus) 
began as an endeavor to determine the actual behavior of a small population of wrens 
in the vicinity of our home near Rillito Creek, at the northeast edge of Tucson, Arizona. 
A few supplementary observations were to be made in other places for the purpose of 
checking our local findings, but travel restrictions of World War II interfered somewhat. 
After the war, however, permission was obtained from the United States Forest Service 
to work on the Santa Rita Experimental Range, 30 miles south of Tucson. This made 
possible the study of population problems in a larger area. In addition to the field work, 
all the important published references in the ornithological literature were examined 
to obtain the views and data of other workers on this species. 

Our field notes, based entirely on observations of living birds, cover a period of about 
twenty years. No specimens were collected; we tried to disturb the birds as little as pos- 
sible. Progress was slow at first because of the difficulty of working with a species in 
which the sexes are identical in appearance. Later, from 1939 to 1949, when color band- 
ing of adults and nestlings was consistently practiced, information of more reliability 
was obtained. Since the investigation was conducted entirely in our spare time, on morn- 
ings, evenings, and week-ends, there were many delaying interruptions and digressions. 
There are as a consequence many incomplete records. Nevertheless, we feel we have 
gathered enough data to reveal a fairly clear picture of the behavior patterns of the 
Cactus Wren. It should be emphasized that our local population, living in a suburban 
environment and constantly harassed and disturbed by human activities, may not have 
been truly representative. Life in more open, natural, desert surroundings may be some- 
what different. In some respects it is perhaps harder; predators are more numerous, and 
food supply may fluctuate to a greater extent than in the vicinity of human establish- 
ments. In the main essentials, however, we found that the pattern of activity was the 
same on the desert range as that in our back lot. 

To Walter P. Taylor should go the credit for suggesting this fascinating problem. 
We wish to express our thanks to W. H. Behle, Herbert Friedmann, L. M. Huey, Seth 
Low, M. M. Nice, and A. L. Rand for aid in searching out bibliographic references, dis- 
tribution records, and nesting areas; to Alden H. Miller and Frank A. Pitelka for advice 
on preparation of manuscript; to J. T. Marshall, Jr., and A. R. Phillips for nesting data; 
to J. J. Thornber, L. Benson, and C. T. Mason, Jr., of the University of Arizona Depart- 
ment of Botany for many courtesies in identifying plant specimens; and to J. E. Mac- 
Donald of the Institute of Atmospheric Physics at the University of Arizona for help 
in securing climatological reports. We are deeply grateful to Raymond Price, who, as 
director of the Southwestern Forest and Range Experiment Station in 1953, granted us 
permission to work on the Santa Rita Experimental Range; we are also indebted to 
H. G. Reynolds and S. C. Martin, who extended this courtesy in succeeding years and 
made accessible to us their valuable data on the range. 


METHODS 


No particular difficulty was experienced in trapping the wrens in accessible roosting 
nests after dark. A home-made trap of one-quarter inch mesh hardware cloth, 6X6 12 
inches, closed at one end, had a swinging door at the other end so arranged that it could 
be closed the moment the wren entered. As soon as the trap was thrust over the nest 
entrance, the startled wren usually scrambled into it at once. This easy method, however, 


















Sept., 1957 LIFE HISTORY OF CACTUS WREN 2 
' 
' 
' 
1 
| @  eHouta cacti 
if 
! 
] TAMARISK- CHINA BERRY 
gi 
MESQUITE-CATCLAW 
| 
! 
1 0 60 
oS eeiltcceeeall 
FEET 
a asa Pd va a eco eT Tac Fa ee a eae de 
GREENLEE STREET 
PSS eS wae ee ee ae ee ee oe ee eee: SS wees 
5 4 . oa 2 
! ! 9 | 
oe | = 
3! i ' ' 
| | i 1 
mI \ \ 1 
' 1 1 ' 
' ! 
' ‘ 1 
\ I 
' ' 
{ ' 9 
' | ! 
' \ e 
! ! | ° 
tat ! 3 is 
uJ! | ' 
ao ! ' 1 ul 
Re | | ' = 
o STON WD 
a 
a ! = 
! = 
q a 
all ! Li 
| 
& ' a 
” 
| 
' 
' 
ajo C) 
i 
' 
9} .- ! 
' 
' 
' 
: 9 
dew ew eoe ee ac ao 





KLEINDALE ROAD 


Fig. 1. Kleindale Road study area in 1941. Solid lines indicate fences; dashed lines, lot 
boundaries. Creosote bush association covered all unshaded areas except streets. 
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had the disadvantage of causing desertions of roosting nests. The birds could not be suc- 
cessfully returned to their nests in darkness; they had to be kept indoors over night. 
In order to avoid this association of danger with the wren’s roosting nest, a small false- 
bottom or treadle type of trap was substituted. It was placed on the ground and baited 
with bits of bread or cotton. Competition for the food by English Sparrows (Passer 
domesticus), White-crowned Sparrows (Zonotrichia leucophrys), Curve-billed Thrash- 
ers (Toxostoma curvirostre), and even Gila Woodpeckers (Centurus uropygialis) caused 
numerous delays, so that the wrens were seldom captured at the desired time. 

All trapped wrens were banded with numbered aluminum bands supplied by the 
United States Bureau of Biological Survey (later the Fish and Wildlife Service). In 
addition each wren received one or two colored celluloid bands to facilitate identification 
in the field. It was found that these color bands could easily be recognized from a dis- 
tance of at least 100 feet with 8X binoculars. For use in daily records each wren was 
arbitrarily assigned the letter H, followed by a number indicating its order in the band- 
ing log. When the sex became known, males were in addition given the letter M, females 
the letter F, thus HM-—1, HF-2. Cholla cacti were numbered, and as nests were built 
in them, each nest received the cholla number and a letter designating its order of con- 
struction, thus 6A, 14C. 

From 1939 to 1957, a total of 71 Cactus Wrens was banded in the Kleindale Road 
area. Of these, 34 were adults or full-size immature birds; the remaining 37 were 
nestlings. 


HABITAT 


The area selected for study comprised a block of ten acres, on one of which, lot 7, 
our home was located. This block is bounded by the following streets: Kleindale on the 
south, Edith on the east, Greenlee on the north, and Flanwill on the west. Its northern 
boundary lies about 400 feet from the south bank of Rillito Creek (figs. 1, 2, 3). The 
elevation of the area is about 2400 feet above sea level, and the land slopes gently north- 
ward down to the creek. In 1939 five of the acre tracts on Kleindale Road and one on 
Greenlee contained small residences with various auxiliary buildings such as chicken 
houses and garages. The remaining four acres were unoccupied. Creosote bush (Larrea 
tridentata) , the widespread indicator of the Lower Sonoran Life-zone, predominated not 
only in the study area, but it was found for considerable distances east, south, and west. 
Its density varied greatly. Our lot, which had been purposely left in its original condition 
as much as possible, contained at least 350 shrubs of this species, ranging in height from 
one to six feet. Across a corner of the tract, running from southeast to northwest, an old, 
abandoned, shallow irrigation ditch was bordered by an irregular growth of low mesquite 
(Prosopis juliflora) and catclaw (Acacia greggii). A denser fringe of the same plants 
marked the south edge of Rillito Creek. A few cultivated trees, tamarisk (Tamarix 
aphylia) and China berry (Melia azedarach), had attained an adult height along the 
front of the residences on Kleindale Road. Here and there cholla cacti emerged in the 
almost uniform expanse of creosote bush. Our lot also supported the maximum number 
of these—about twenty plants of sufficient size to provide shelter and nesting sites for 
Cactus Wrens. Cane cholla (Opuntia spinosior) was the common species, with a few 
jumping cholla (O. fulgida) and staghorn cholla (O. versicolor) interspersed. Other 
shrubs, desert broom (Baccharis sarothroides), desert thorn (Lycium berlandieri), and 
Mormon tea (Ephedra trifurca) , were few in number and of little significance in relation 
to shelter or nesting facilities for birds. 

For the most part the soil was bare, brown, and sandy. If winter rains were abundant, 
numerous small annual plants appeared in early spring, rapidly carpeting the ground 
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Fig. 2. Kleindale Road study area, looking north from lot 7 in 1938. 


with flowers. The most conspicuous were the bladder pod (Lesquerella gordoni) and 
filaree (Erodium cicutarium). The other common spring annuals were: the grasses, Fes- 
tuca octoflora, Schismus barbatus; the mustards, Lepidium lasiocarpum, Sisymbrium 
irio, Descurainia pinnata, D. sophia; Astragalus nuttallianus, Erodium texanum, 
Bowlesia incana, Phacelia crenulata, Pectocarya platycarpa, P. recurvata, Lappula re- 
dowskii, Cryptantha angustifolia, C. barbigera, Amsinkia intermedia; the plantains, 
Plantago insularis and P. purshii; Stylocline micropoides, and Evax multicaulis. All 
these annuals completed their cycles of flower and fruit by the middle of May, then they 
dried up with the increase in daily temperatures. After the summer rains, which usually 
begin in July, these plants were replaced by a different group, less numerous in species. 
The most abundant were: the sixweeks grama (Bouteloua barbata) and needle grama 
(B. aristidoides); Eriogonum deflexum, E. tricopes, Boerhaavia caribaea, B. spicata, 
B. wrightii, Tribulus terrestris, Kallstroemia grandiflora, and K. parviflora. 

Ordinarily no water was available on the ten acres other than that from dripping 
faucets or bird bath pools constructed by interested residents. Rillito Creek was nor- 
mally a dry bed of sand. Only after summer cloudbursts in the nearby mountains, or 
after unusually heavy winter rainfall, did it carry any water, and then there was water 
only for a relatively few days. The brief, sometimes torrential summer rains often car- 
ried away portions of the top soil in the vicinity, for the plant cover was seldom heavy 
enough to prevent erosion. 

The fast-growing community of Tucson produced many changes in the Kleindale 
Road area in the course of the 20-year period of study. While we tried to leave as much 
as possible of the original vegetation on our lot, we had no control over the lots of our 
neighbors. A sand and gravel company took over the south bank of Rillito Creek, re- 
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moved all of the vegetation, and sold the top soil. The creosote bushes south of Klein- 
dale Road were buildozed away to make room for 25 small houses. Most of the chollas 
on the tract, with the exception of those on our lot, gradually disappeared as houses 
were built and the residents found the spiny twigs objectionable to children and pets. 





Fig. 3. Kleindale Road study area, looking south through lot 7 in 1956. 


Lots 2, 3, 4, and 5 along Greenlee Street were swept clean when a riding stable moved in 
with its horses. Ornamental plants increased. Numerous electric and telephone poles 
framed the area. The grading of new streets changed and diverted the natural drainage 
channels. 

STATUS 


Cactus Wrens appear to be strictly resident. They can be seen in southern Arizona 
in suitable localities every month of the year. The adult wrens, which we banded, re- 
mained with us throughout the winter with extremely slight shifts in territory. We never 
observed any increase in the wren population during the early spring months, as would 
have occurred had there been an influx of migrants from the south. The population peak, 
which was attained in late summer, was produced entirely by the addition of immature 
birds; these were raised in the vicinity, intermingled with the adults, and tentatively 
probed into adjacent territories. The population gradually decreased as the immature 
birds vanished, reaching its lowest point at the end of the winter. Adult wrens which 
suddenly disappeared were usually almost immediately replaced by new birds. Evident- 
ly unmated individuals, in nearby but less desirable territories, gradually moved, when- 
ever possible, into more favorable locations. 


WINTER TERRITORY 


At Tucson the period of what might be termed routine winter activity was very brief. 
November could be called the dormant, stabilized month. Each year’s cycle actually 
began in December. The basic “population” of one pair of Cactus Wrens occupied ap- 
proximately the same area which it had used in the course of the spring and summer 
months for breeding purposes. In addition, this pair usually tolerated, in loose attach- 
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ment, some immature birds of the preceding nesting period, chiefly the surviving mem- 
bers of the pair’s own offspring that were now in adult plumage, and an occasional out- 
sider. Often the group foraged as a unit without apparent antagonism between any of its 
members. At times, some of the wrens might venture north to the bank of the Rillito, or 
they might trespass into land occupied by other wrens. Although flocking behavior has 
been reported, our local population was never augmented by the addition of wrens from 
neighboring territories in search of food. 

Howell (1916:213-214) saw flocks of from 6 to 30 or more Cactus Wrens going 
through the tops of the cottonwoods along the Rillito in the cold weather. It is not sur- 
prising that they would visit the cottonwoods, for these trees are adjacent to the cactus- 
covered bajadas on the north bank of the Rillito and would present only a small exten- 
sion of territory. It is the number of wrens that is exceptional. We have never observed 
Cactus Wrens in such large numbers anywhere in Arizona, nor have we been able to find 
any other reference to such extreme flocking behavior in the literature. Conceivably, the 
combination of a successful breeding season with the survival of most of the young birds 
of three or four broods could produce such an extraordinarily large family group. Other- 
wise it would require the supposition that the occupants of at least half a dozen adjacent 
territories combine with their offspring into a compact group for the purpose of foraging. 
The abandonment, even temporarily, of a definite territory—and the Cactus Wrens in 
our area were strictly territorial in their habits—for communal feeding seems illogical. 
Howell did not report the extent of the cottonwood foraging expedition. It seems prob- 
able that it was a case of a sudden, abundant, concentrated food supply in the center of 
a considerable population of wrens. The birds of the surrounding area, within sight of 
each other, would be attracted to this center radially as though by centripetal force, and 
they would disperse to their respective sectors in the circle as soon as satisfied. An obser- 
vation by Dr. R. B. Streets of the University of Arizona (personal communication) 
would seem to support this view. On January 4, 1953, he saw large numbers of Cactus 
Wrens in the tops of the date palms in a small grove at a ranch near Tanque Verde Creek 
east of Tucson. On later visits by us, no wrens were seen in the palms, but we found 
them in the nearby desert in their usual habitat. 

The Kleindale Road territory must have included at least fifteen acres during the 
winter months. It is doubtful if all of this area was visited regularly each day. Fre- 
quently the group of birds stayed in the vicinity of the houses where food was more 
plentiful. 


ROOSTING NESTS 


Our Cactus Wrens required a covered roosting nest in all months of the year. In the 
Tucson area each adult wren occupied nightly its own nest. At no time did we find more 
than one wren in a winter roosting nest. Any available nest was used as long as it was 
habitable. Usually by the end of the breeding season some of the old nests had deteri- 
orated; others had been relinquished to the immature birds. The adults selected new 
sites and built again. Ordinarily, under more normal, or perhaps ideal, conditions, these 
roosting nests would probably have been used throughout the winter. Here, however, 
because of frequent nest destruction by the Curve-billed Thrasher the Cactus Wrens 
were engaged in building during the entire winter. 

The location of the roosting nests naturally depended upon the availability of cholla 
cacti. These cacti were most numerous in the western portion of the ten acres. The usual 
winter territorial area here was about ten acres, with irregular additions of five adjacent 
acres. The center of activity, however, lay not in the center of the tract but far to the 
edge. As shown in figure 4, which indicates the locations of the roosting nests during the 
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1938 1939 1943 1946 





1944 1947 
Fig. 4. Locations of roosting nests of a pair of Cactus Wrens in lots 6 and 7 in November 
and December of 1938, 1939, 1943, 1944, 1946, and 1947. Circle with wren’s number 
indicates nest. 


months of November and December for the years 1938, 1939, 1943, 1944, 1946, and 
1947, lots 6 and 7 were preferred by the resident pair. 

The roosting nests of the male and female were seldom far apart. In three of the 
years they were in the same cholla. The maximum separation of 140 feet occurred in 
1938. Distances to other members of the winter group varied considerably. Some were 
as close as 100 feet, others much farther. A few nests were never located, suggesting the 
probability that some of the wrens had strayed in from the area to the east. The daily 
variation in the local winter population of from three to eight birds would tend to 
confirm this. There were not enough roosting nests in the territory to house the entire 
population. 
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Cholla cacti were used almost exclusively for nest sites. Only when the wrens were 
hard pressed by competition, did they use other places. These exceptions were catclaw 
bushes, an ornamental Pyracantha, an English Sparrow roost under the eaves of a 
garage, and an English Sparrow nest box in the back lot, of which the owners were dis- 
possessed. Nest heights, of course, were limited by the height of the chollas, the maxi- 
mum being eight feet. Because of its open growth, cane cholla seldom offered a site lower 
than three feet. Jumping chollas had lower, denser crowns. Yet, no nests were placed 
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Fig. 5. A. Common variations in the shape of Cactus Wrens’ nests. B. Stages in the 
construction of a roosting nest. Occupation usually begins at stage 3. C. Common 
locations of roosting nests in cholla cacti; left, Opuntia fulgida; center, O. fulgida, 
top view; right, O. spinosior. Nest entrance usually faces outward. The number of 
nests in a cholla varies, there being seldom more than two usable nests. 


below three feet. The average height, determined partly by the configuration of the 
cholla crown, and partly by the choice of the wren, was from four to five feet. 

There is no essential difference between the roosting nest and the breeding nest. In 
fact, they are sometimes interchangeable. The Cactus Wren’s nest is probably the best 
known part of this interesting bird’s history (Bailey, 1922:163-168; Woods in Bent, 
1948:220-223; Brandt, 1951:679-680), for the nests are too conspicuous to overlook 
or neglect. Many variations in structure have been observed, but none was noted that 
altered the basic design of a pouch-shaped affair with an entrance at one end. The 
“standard” or “normal” nest is one about twelve inches long, sloping downward from 
the entrance at a 30° angle. It has an entrance, whose diameter is roughly one and a half 
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inches, and a well-defined, cylindrical vestibule of the same diameter, of varying length, 
leading to a nest cavity, into which it drops abruptly. The cavity may be three inches 
in diameter. In profile the exterior is pouch-shaped; the interior has the form of a retort. 

Variations in the position and shape of the nest are undoubtedly sometimes caused 
by the wren’s inability to choose the proper site (fig. 5). Such inability is not necessarily 
due to inexperience, for adults may have the same difficulties in choosing a nest site as 
immature birds. Nest sites are never exactly alike. The floor of the nest cavity requires 
a support of twigs. If the place selected is of insufficient length, the vestibule will be 
shortened or even absent. The nest may be little more than a wide-mouthed tumbler set 
on edge. Occasionally this problem is solved by pushing more and more material into 
the cavity, forcing the cavity backward and downward until it becomes suspended from 
the vestibule without under support. This situation can lead to changes in the slope of 
the vestibule. A longer floor results in a longer vestibule; sometimes this vestibule is 
12 to 15 inches long before it ends in a flaring cone of grass stems. A “‘doorstep” of some 
sort is always necessary, for the entrance is too small to admit a flying bird, and the 
funnel of grasses is too weak to support a wren’s weight. This “doorstep” is usually a 
twig or a branch growing below or at the side of the entrance. 

The general form of the nest is apparently a reflection of inherited behavior, but the 
materials used in construction depend upon what is available in the vicinity of the par- 
ticular site. On the Santa Rita Experimental Range and in other parts of the better- 
watered, eastern Arizona desert, the nests were constructed of dried grasses, with a weak 
skeleton framework of coarser grasses and such intricately branched species as the 
Boerhaavias. Farther westward, in the Organ Pipe Cactus National Monument in south- 
western Arizona, where grasses are often less abundant, we found Eriogonum deflexum 
used almost exclusively for the exterior walls of the nests. The dark, reddish-brown color 
of these nests was in striking contrast to the pale straw hue of the eastern nests. Along 
the arid, western slope of the Beaver Dam Mountains in southwestern Utah, the Joshua 
tree (Yucca brevifolia) provides a supply of dry, shredded fibers for nest material. The 
few grasses which can be obtained are used in the interior lining. When possible, the nest 
cavity is carpeted with feathers. Plant down is seldom used. 

When civilization creeps into the wren’s domain, an abrupt change takes place in the 
nest materials used. Almost anything imaginable is gathered up and fashioned into a 
nest. Bits of newspaper, tissue, cotton, string, rope, rags, fur, lint, and, above all, chicken 
feathers replace the native materials. 

It has been difficult to observe the act of selecting a nest site. In most cases prelimi- 
nary activity was not noticed, for our attention was first attracted only after construc- 
tion was begun. Indecision or uncertainty in choice must occur, however, because it is 
not unusual to discover small bits of nest material that have been placed in various 
chollas and then abandoned. An extreme example is that of H-35, a wren which had lost 
two roosting nests in the fall of 1941, the last on December 6. On December 7, at 9:50 
a.m., this wren was observed inspecting two damaged nests in cholla 23. It pulled a straw 
from nest 23A and carried it around to nest 23B in the same cholla. Evidently this latter 
nest was not satisfactory, for it now began gathering material on the ground and placing 
it in cholla 3. Soon it was back to nest 23B trying to straighten out the disarray of 
grasses and then adding more material. Again it left. This time it did not return to work 
until 11:30 a.m. Still not satisfied, it moved to cholla 22 and started another foundation. 
This work was interrupted when a Curve-billed Thrasher climbed the cholla and took 
up a position on the floor of the nest. H-35 eyed the thrasher a moment, then it flew to 
cholla 3, where it apparently looked for another site. Undecided again, it flew to cholla 14 
and inspected an old nest remnant. Then it flew up to the eaves of the nearby garage. 
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Fig. 6. Movements of Cactus Wren in search of roosting nest site 


on December 7, 1941. Final choice made on December 26. 


Here it entered, disturbing the English Sparrows who possessed this roost. A few minutes 
later H—35 carried some feathers to cholla 22. Nothing further was done on these tenta- 
tive starts until December 26, when work on nest 23B was resumed. This nest was com- 
pleted and occupied. Until it made the final decision, it is believed the wren roosted 
under the garage eaves. All of the chollas mentioned were in the center third of our lot. 
They formed an isosceles triangle 60 x 120 120 feet. Here, apparently, was a firm choice 
of area, but there was considerable uncertainty in regard to the particular site (fig. 6). 

The actual start of a roosting nest may take place at any time of the day. For exam- 
ple, on October 4, 1941, a wren began to lay the foundation of nest 1D at 3:00 p.m. 
Sometimes an unpleasant disturbance at a roosting nest after dark, such as being 
trapped, may cause the wren to seek a new site the next day. Once the nest has been 
started, however, construction usually begins early each morning, sometimes before sun- 
rise. The first two or three hours are the busiest. Then work slows down, seldom contin- 
uing until noon. There is occasionally another period of activity, usually a brief one, in 
late afternoon. It would be logical to suppose that the rate of construction would vary 
with the urgency; perhaps it also varies with the individual. There is some evidence in 
our incomplete records that suggests that cold weather may be a factor influencing the 


Table 1 


Beginning of Construction and Date of Occupancy of Roosting Nests 


Nest Date begun Occupied 
76A July 3 July 7 
iF July 15 July 20 
92C July 22 July 23 
4C Aug. 5 Aug. 7 
82A Aug. 10 Aug. 10 
1D Oct. 4 Oct. 6 
14B Oct. 18 Oct. 19 
73F Nov. 8 Nov. 9 
1E Dec. 1 Dec. 1 
1A Jan. 19 . Jan. 20 
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rate. Table 1 shows the date of beginning construction and date of occupancy of ten 
roosting nests for which we have sufficient data. 

The average date of occupancy is 2.7 days after the start of construction. Nest 82A, 
begun on August 10, and occupied that same evening, was built upon a foundation which 
had been laid on July 29 and then abandoned. At least another day should be allowed 
here, making the average 2.8 days. It must not be inferred that these nests were com- 
pleted at their time of occupation. Occupation usually began as soon as the nest cavity 
had been rounded and outlined somewhat overhead. It was hardly more than a shell at 
this time, with a lattice of grasses for a roof. The outside finished appearance was at- 
tained at the end of 7 to 10 days. The lining of the interior took longer and might 
continue in irregular bursts of activity for several weeks. 

Nest 25B proved to be a disconcerting exception. It was begun on August 31, 1952, 
with a few straws. The next day work proceeded so rapidly that by 9:18 a.m., when the 
wren stopped, the nest, although rather thin, was entirely covered over. It was occupied 
that evening. In this instance, the rapid rate of construction could hardly be attributed 
to desire for a warm roosting place. The afternoon maximums of temperature during 
this week reached 108°F., and the nights were far from cool. Neither does it seem prob- 
able that the wren hurried to finish work on this nest in mid-forenoon because it knew 
the day would be hot. Even humans have difficulty predicting the weather. 

Attentiveness in the construction of the roosting nest was an extremely variable 
quantity. Distractions occurred frequently, stopping work for considerable periods. 
These distractions or interruptions did not always come from human disturbance in the 
vicinity. Noisy automobiles or children, of course, had their effect upon rate of nest con- 
struction. Other wrens were often the cause of work stoppages. It was not unusual for 
the builder to leave his unfinished nest to join the small territorial group of wrens that 
roamed the area in search of food. Perhaps it was time for a “coffee break” anyway, but 
it could have been a natural, aggressive tendency to seek a share of the food supply 
which the neighboring wrens had located. 

Nest 23A, watched on August 17, 1941, revealed the following active periods, begin- 
ning at 7:20 a.m. (construction on this nest had doubtless started earlier than this). 
The wren made 18 visits to the nest in 1414 minutes, then it was absent 5 minutes, after 
which it made 21 visits to the nest in 1814 minutes. Our observations were interrupted 
at this point for nearly 40 minutes. Then beginning at 8:38 a.m. the wren made 9 visits 
to the nest in 10 minutes, stopping at 8:48 a.m. No further building was done until 5:05 
p.m., when the bird returned and resumed work, finishing at about 5:30 p.m. We found 
this nest occupied in the evening. 

Nest 25B, mentioned earlier, was watched from 8:36 a.m. to 9:18 a.m. on Septem- 
ber 1. H—56 tapered off its morning work as follows: it made 6 visits to the nest in 
8 minutes, then it was absent 14 minutes. After this it made 5 visits to the nest in 5 min- 
utes, then it was absent 12 minutes, after which it made 3 visits to the nest in 3 minutes. 
Work now ceased for the day. 

Nest construction began with the placing of material at the far, inner end of the 
space chosen among the cholla twigs. When available, the dried, stiff stems of the buck- 
wheat (Eriogonum tricopes) were used at first, then small tufted grasses such as Tridens 
pulchellus and Schismus barbatus were used. Both of these are abundant species in the 
area. The buckwheat formed a framework to which smaller bits of material could easily 
be secured. The first part of the floor went down upon the spiny twigs; this was followed 
by a gradual filling in of the back, until a slipper-like toe evolved. Now and then the 
sharp, dense spines would apparently get in the way, for the wren pulled and yanked 
in an attempt to break them. At no time were wrens observed to break off the spines 
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preliminary to the actual installation of nest material. Eventually the floor reached a 
thickness sufficient to cover the spines. Their removal would thus appear unnecessary. 
By the time the roof of the nest cavity was outlined, the location of the entrance became 
evident. At first, material might be brought in from the top or sides or front. Once, after 
placing some grasses on the floor, a wren left the nest by climbing through the newly 
installed roof. Soon, however, the nest took the shape of a wide-mouthed jar, sloping 
down inwardly and facing outward. Short grass stems, two to three inches in length, 
were poked directly into place with the bill, after which the wren turned and pushed 
with its body in several directions, packing the material in and at the same time widen- 
ing the nest cavity. Sometimes it turned completely around and used its feet to scratch 
the loose material farther back. The end of a longer grass stem would be trampled and 
anchored to the floor, then the remainder would be fashioned into the wall and roof, the 
wren standing upright, reaching to the roof and poking the stem into the required 
curvature. 

As work proceeded, the nest grew in shape and size from the inside. The cavity ex- 
panded and its walls became denser and thicker with the addition of shorter bits of grass. 
The lining normally consisted of finer grasses, small feathers and some plant down; the 
latter, in this locality, was chiefly the pappus from the achene of the desert broom 
which matures in late autumn. The vestibule, originally about three to four inches in its 
outline dimensions, was filled from the inside and lengthened to a neat cylinder of one 
and one-half inches bore, with walls perhaps an inch thick. This tube tapered rather 
abruptly to its entrance. The outside of the nest came to appear more and more as if 
the larger grasses had been wound around it. Only at the entrance do the grasses pro- 
trude unevenly. Frequently, it was the panicle end which had been pulled in, leaving 
the larger, stiff end exposed. As the vestibule lengthened, it might drop to a horizontal 
position or even slope downward or sideways as it followed the direction of the doorstep 
twig. It was not unusual to find the vestibule almost incased in the spiny twigs of the 
cholla. No wren could enter a nest without leaning forward and practically crawling 
through the tube. Even so, its back must be scratched at times (fig. 5). 

All of the foregoing applies to the construction of nests before the neighborhood 
grew up into a crowded residential section. Nests in later years were built of any avail- 
able materials that could be found in the vicinity. These new materials were seldom as 
satisfactory as the old. Nests became larger, more ragged in appearance, and they lacked 
the firm, woven texture of the earlier ones. Heavy rains might collapse them, and thrash- 
ers had little difficulty in tearing them apart. In general, their useful life was shorter. 
The lining, now entirely of chicken feathers, often virtually filled the nest cavity. Indeed, 
some nests were merely thin pouches stuffed with feathers. 

It was seldom necessary for the wrens to search far for nest material. Frequently such 
material was available immediately below and within a radius of 15 to 25 feet of the 
nest. In spite of the abundance of man-made trash, there was evidently a strong com- 
pulsion to build first a framework of long grasses and weed stems. Wiry Bermuda grass 
(Cynodon dactylon) runners and the thin, long, much-branched culms of mesquite grass 
(Muhlenbergia porteri) were pulled and jerked until broken off; then these were carried 
singly to the nest. Shorter pieces might be close by, but the longer ones were selected 
first, even at the expense of considerable effort. Often the effort was so vigorous that 
when the stem snapped, the wren tumbled backward, unable to balance itself with its 
spread wings and tail. Smaller bits of material were gathered up from the ground until 
the bill would hold no more. As construction proceeded the quest for material broad- 
ened. Wrens have been seen carrying lining material from as far as 200 feet. 

Cactus Wrens were not averse to taking material from old damaged nests, but the 
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parts used were chiefly scraps of the lining. Apparently grasses for the exterior could be 
obtained more readily from the ground. Old House Finch (Carpodacus mexicanus) nests 
sometimes provided cotton-like shreds for lining. We have no records of any Cactus 
Wren tearing down one of its own nests, either one just begun or an old one, in order to 
use the same material to construct another nest in a different location. The pieces of a 
nest, abandoned in its initial stages of construction, were never transported to another 
site. 

During the first few days of construction the actual time spent in the nest arranging 
the material was very brief. The average time for 18 visits to nest 23A on August 17, 
1941, was 7.6 seconds. The minimum time was 4 seconds, the maximum 15 seconds. 
Another wren, working harder and longer, on nest 25B, on September 1, 1952, devoted 
from 15 to 30 seconds to inside work. This latter nest was noticeably farther advanced 
in construction at the end of the first two days. The lining requires more time to ar- 
range. Perhaps the urgency is not as great, once this stage has been attained, for the nest 
is now in use at night. A minute, or even occasionally as much as two minutes, were 
recorded, before the wren came out. Perhaps the builder was simply resting comfort- 
ably inside while the lining settled into its proper place. 

Various observers have tried to determine what external factors, if any, influence 
the direction of the nest entrance. Bailey (1922:167-168), working at the base of the 
Santa Rita Mountains, arrived at no positive conclusion. In table 2 are shown the direc- 
tions faced by 100 nests of all types on the Kleindale Road area and 189 nests of all 
types on the Santa Rita Experimental Range. 


Table 2 


Direction Faced by Nest Entrance 


Santa Rita 
Direction Kleindale Road Experimental Range 

N 8 33 
NE 12 16 
E 19 21 
SE 5 13 
S 24 33 
SW 11 23 
W 11 28 
NW 10 22 

Total 100 189 


Evidently there is no preference as to the direction in which the nest is faced. Pre- 
vailing winds on the Range are from the southwest; in the Rillito Valley they come from 
the northwest. Although a wren would doubtless be more comfortable facing the wind, 
there is no evidence here that the wind is of any importance in the position of the nest 
entrance. Nest construction usually begins in the early morning when wind is absent or 
very light. The location of the entrance is decided upon at the very start, for it faces the 
direction from which the wrens bring the material into the nest. In the Rillito Creek area 
the wind is usually from the east in the morning, and it is rather gentle. It gradually 
swings south, then west, and by mid-afternoon it has reached northwest, where it re- 
mains, somewhat stronger, until dusk. Heavy, dusty winds in the spring may be either 
from the east or west, and they often last two or three days and nights. Nests are not 
begun at this time, for the material blows away. 
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Cactus Wrens are peripheral nesters. The nest, when placed in a dense jumping 
cholla, is almost always at the outer surface of the crown, the entrance pointing outward 
from the cholla. A wren does not climb through the branches to get to its nest. If it 
approaches from a direction opposite to the entrance, it will invariably fly in a circle and 
enter from the outside, or it will land on the top of the cholla and fly down to the nest. 
There are good reasons for this behavior. First, it would be difficult and discouraging to 
drag the sometimes long and intricately branched grasses and weed stems through the 
maze of spiny cholla twigs and branches to a nest facing the interior. Second, and this 
may be even more important, the outward-facing entrance provides a greater field of 
view and a quick means of escape in the event of approaching danger. Cactus Wrens 
experience no trouble in climbing about in the spiniest of chollas, but they move slowly. 
Were it necessary to dash suddenly out of a nest and then through several feet of cholla 
twigs to reach flight freedom, the probability of impalement would be very great. In the 
less spiny cane cholla, where the side branches are fewer, or in the older jumping chollas, 
whose lower joints have been lost, nests are frequently placed close to the trunk or at 
the ends of the stems. In such cases, any horizontal entrance would then face outward 
and away, for there are no obstructions in front. Once a nest site has been chosen, con- 
venience, accessibility, and safety dictate the position of the entrance. The best direc- 
tion is outward (fig. 5). 


SONG AND CALL NOTES 


Many of the early observers had difficulty in describing the Cactus Wren’s song. 
Heermann (1853:263) began by reporting the wrens “uttering at intervals a loud ring- 
ing note.” Others, apparently having no first hand information of their own, repeated 
this statement in later publications and then made various confusing and contradictory 
additions of their own. More recently, Woods (in Bent, 1948:229-230) said that “the 
voice of the Cactus Wren has rather a deep, throaty quality, sometimes becoming almost 
a croak. The bird uses a great diversity of notes, some of them grating or ratchetlike, 
varied with jay-like squawks and occasional cries suggesting the plaintive demands of 
young birds. While foraging, a softer clucking or croaking note may be given at inter- 


vals... .” Song “‘is the rapid repetition of a single staccato note. The quality of this note 
varies, but never in the same series . . . . The most tuneful utterance that I have ever 


heard from these Cactus Wrens was a warbling song given by an immature bird, a song 
so soft that it could have been heard only within a distance of a few feet.” Finally 
Brandt (1951:184) approaches a more complete and accurate account as follows: 


“incessant, mechanical singing . . . a succession of sharp, staccato notes, as though he 
were scolding . . . ‘riv-riv-riv-riv’ notes, always in the selfsame key and so rapidly one 


could not count them audibly. The series ran from 8 to 12 notes with a considerable 
pause between each group.” Another wren sang “from 12 to 18 notes in each run... . 
Close by there is considerable roughness and harshness in its voice, which, however, 
becomes mellowed by distance and loses its mechanical rasping . . . . In addition . . . 
[there is] a series of coarse, scolding notes similar to those of the House and the Long- 
billed Marsh wrens, which is entirely unlike the territory song.” 

Thus it was nearly a hundred years after the report by Heermann of the discovery 
of the Cactus Wren near Guaymas, Sonora, before any accurate description of its song 
was published. Even then many important details were overlooked. The characteristic 
and distinct group of sounds other than song that frequently are uttered by the wrens 
has been mentioned only in general terms, and the purpose of these call notes has appar- 
ently never been studied. 

Song.—By song we mean the vigorous vocal expression that coincides with the estab- 
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lishment and maintenance of a Cactus Wren’s territory. It is never musical in the ordi- 
nary sense, for it is harsh and frequently grating. It is a series of staccato syllables, the 
first three or four uttered in a low tone, the next few reaching a steady, greater ampli- 
tude. This level is then held to the abrupt stop at the end, the entire song lasting only 
about four seconds. After a pause of from 4 to 8 seconds, the series of 10 to 12 syllables 
is repeated, and so on, again and again. It is difficult to assign an initial consonant to 
each syllable, if indeed there be one, but the vowel can be 4, short a, i, or u. The r sound 
is very strong, even suggesting the grinding of pebbles among one’s teeth! Perhaps the 
best wording would be char-char-char-char-char or rar-rar-rar-rar-rar, the vowel vary- 
ing in different songs and birds to 4d, i, or u. Occasionally a short 3 or 4 syllable song is 
heard. 

In singing the wren elevates its bill only slightly above the horizontal. Most of the 
drawings in the literature depict the wren with its bill far too close to the vertical. The 
song is produced with such vigor that the feathers of the throat stand out and quiver 
from the internal vibration. It is loud and penetrating and is easily heard at a distance 
of a thousand feet. As Brandt reported, distance removes some of the harshness, giving 
it at times a sort of ringing quality. 

Buzz.—This danger note is a true buzz of varying intensity. It could doubtless 
easily be duplicated by means of an electrical buzzer. It may be low and persistent while 
the wren is following a cat or a Roadrunner (Geococcyx californianus). It can become a 
frantic, louder, half-screech if one approaches the nest and handles a frightened nestling. 

Tek.—This warning call is a rapidly uttered staccato series: é-é-é-é-é-é-é. The 
vowel may change to short 7 or z. It is usually given when the nest or fledglings are in 
mild danger, being succeeded by the buzz note as the threat increases. At first, the syl- 
lables may be far apart, sounding like check or tek, then they lose the consonantal sound 
as the series gains momentum. Some times this call suggests the put-put of a gasoline 
motor-driven pump in the distance! Outside of the nesting season it may serve partly 
as a location call, although sometimes we suspect it may be used as a warning to intrud- 
ing wrens. 

Rack.—This call seems to be for the purpose of locating the position of the mate or 
other wrens. It is sometimes the first note uttered when a wren comes out of its roosting 
nest in the early morning. The initial 7 sound is very strong here, and it is rather pro- 
longed, suggesting the beginning of a growl. The vowel sound is often varied to long e 
instead of short a, producing rrrreek instead of rrrrack. Two or three calls, deliberately 
uttered, with a short pause between, are all that one usually hears at a time. However, 
sometimes, as though in excitement, a series of six or more may be given, the last part 
with increasing tempo. Occasionally the note is modified to a sharp ¢irrip or turrup. 

Scri—tThis peculiar, scratchy note occurs chiefly during territorial boundary dis- 
putes. It has a very rough, harsh effect, almost impossible to describe except by com- 
paring it with the sound produced when a metal-strip rake is dragged rapidly through 
loose gravel. Several of these calls are usually uttered as the dispute begins. They also 
occur during the fight and pursuit. 

Growl.—This note is part of the recognition display. It sounds exactly like the thing 
the name defines—a distinct growl, in which the r sound predominates. It may be de- 
scribed as rrrraawrr. 

Squeal.—The purpose of this seldom heard sound is obscure. It is uttered by the male 
in the vicinity of his nest, before a breeding nest has been started or completed. The 
female is always near by. The sound has a very painful quality, but there is no evidence 
of any physical injury. 

Peep.—Nestlings emit faint peep notes. 
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Dzip—F ledglings have a quickly uttered dzip, dzep, of dzup given singly at short 
intervals. 


ESTABLISHMENT OF TERRITORY 


Territorial assertion, if not present earlier, must begin at least in January, for it 
was in this month that wrens other than the pair gradually disappeared. By February 
15, a pair was usually in complete possession of its breeding area. Both sexes assisted 
in this clearing out process. The pair which had frequented our lot and the adjoining one 
to the west in the course of the preceding year seemed to dominate the situation. Others 
might crowd in in late fall, but eventually they would be forced to vacate. Obvious 
fighting was rarely evident. Rather it was the persistent, nagging movement toward 
other wrens, sometimes leading to active chasing, that brought about the expulsion of 
the undesirables. These threatening runs and chases were observed most frequently in 
January, 1942, when six wrens were present in the area. 

At the beginning of the year, HM—23 and HF-30 had the “legal” rights of occupa- 
tion by virtue of earlier possession. HM-37 and HF-38 moved out in the first week and 
settled nearby in the northeast just outside the territory of the dominant pair. H—36, 
endeavoring to remain, carried nesting material to a hole under the eaves of a neighbor’s 
garage. It was chased frequently by the resident female, HF-30. These chases usually 
occurred when H—36 approached the nest hole with some chicken feathers, and they 
seldom extended more than 10 to 30 feet. Afterward no antagonism was evident as the 
wrens foraged on the ground. Nevertheless, the effect of the interference seemed to be 
cumulative. If other wrens were in sight, H-36 appeared more and more fidgety and 
nervous as it approached its roost. Once HM-—23 dashed toward it as it landed on the 
garage roof, driving it off, but generally his mate was the more aggressive. On January 4 
a brief fight occurred on the ground near the garage, but the action was so swift and 
confused that it was not possible to trace its cause or course. When the two wrens sepa- 
rated to a distance of 20 feet, HF—30 was holding a piece of cotton or a feather in her 
bill. Two days later, HF-—30 was seen clinging to the garage wall, attempting to pull out 
some of the projecting nest material from the eaves. Meanwhile, H—36 buzzed in pro- 
test from a safe point about 50 feet away but did not offer to defend its roosting place. 
On the 16th it was found dead on the ground just beneath the nest opening in the garage. 
Whether it had been attacked and killed by the other wrens, or by the English Sparrows, 
which also roosted under the eaves, or died from natural causes, we were unable to 
determine. 

The remaining outsider, HF-35, held out until the middle of February. On Janu- 
ary 3, HM-23 was observed following her about in the yard, HF-35 always keeping 
some distance ahead. She never fought back, yet she would not leave. She continued to 
work on her roosting nest right in the midst of the others’ territory. Once when HF-35 
was at her nest, HF—30 landed in the entrance, facing into it, wings and tail spread, as 
though intending to block ingress. In a few moments she moved to the top of the nest, 
stretched her neck upward, her pose suggesting the upright, alert stand of a round-tailed 
ground squirrel. HF-35 waited quietly on the ground below. When the other finally de- 
parted, she resumed her work on her nest. She showed a remarkable persistence and 
tenacity in clinging to her bit of ground at great odds. Not only was she chased and dis- 
turbed by both HM-23 and HF-30, but her roosting nest, nearly completed, was torn 
apart by a Curve-billed Thrasher. She began another nest. This too, in a few days, was 
damaged. She began work on a third, left it, and then started a fourth nest. On the 22nd 
another confused fight, with squeals of pain, took place in the front yard under a creo- 
sote bush. Although the participants scattered quickly, so that again the action was left 
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in uncertainty, we feel sure that HF-35 had been attacked by one or both of the resi- 
dent birds. Chasing continued for the next two weeks. After that HF—35 moved north- 
east to the catclaw growth along the Rillito, beyond the area occupied by HM-37 and 
HF-38. Here she found a mate. Again an element of uncertainty creeps in, for her de- 
parture could have been induced by the discovery of the unattached male near the Rillito 
and not by the persecution of her neighbors. She had shown abundant reserves of strong 
passive resistance to eviction. 

A puzzling aspect of the late winter chasing was the apparent disinclination to follow 
it through to the territorial boundary. As previously mentioned, the chases were almost 
always short, seldom over 25 or 30 feet, and they often stopped quickly. A threatening 
run toward another wren might be as little as ten feet in length. When the threat ended 
by the stopping of the chase, the second bird also stopped. Usually, thereafter, both birds 
continued their foraging on the ground without apparent hostility. Sometimes it was 
hours later before another such event took place. These threatening gestures of Janu- 
ary, 1942, occurred almost in the center of the territory of HM-23 and HF-30. The 
mere presence of an outsider did not always provoke a dispute. However, the construc- 
tion of a roosting nest seemed to be considered more of an intrusion, and it brought 
forth a greater and more vigorous reaction. 

The following winter, when HF-35 had again moved into the local territory, another 
chase was observed at our east fence. HF—35 came through the fence followed by 
HF-39, another female which was now the new mate of HM-—23. The male wren perched 
in the top of a nearby cholla and did not take part in the chase. The female suddenly 
ran toward HF-35. The latter moved about three feet away and was again chased. This 
time she flew to the top of a fence post. HF—39 flew up to the next post, ten feet away, 
then flew directly at HF—35, forcing her to leave the post and drop to the ground. From 
this point she was again chased, through the fence, back in the direction from which 
she had come. The entire distance covered by the two wrens did not exceed 50 feet. 

If any intruding male ever ventured into the territory, it must have been along the 
remote perimeter where we failed to observe it. We never saw a foreign male take up a 
singing position within the territory. The reaction which might result from such a situa- 
tion remains unknown to us. Boundary disputes were frequent during the crowded years, 
but actual invasions were not observed. Thus the establishment of ownership consisted 
of evicting the females which naturally were attracted to the dominant, singing male. 
This work fell mostly to the resident female. The male was not always cooperative in 
disposing of an additional female in his territory. 

The hostility, so evident toward members of its own species, did not often extend to 
any of the other birds which gathered into loose winter flocks around our home. There 
might be an occasional quarrel at the feeding table, but, as a rule, each species waited 
its turn according to size. The resident House Finches, English Sparrows, and Black- 
throated Sparrows (Amphispiza bilineata) gave way to the larger Cactus Wrens. If a 
Curve-billed Thrasher or a Gila Woodpecker (Centurus uropygialis) arrived, the wrens 
edged to the side, then returned, when they were permitted, to eat what was left. Even 
when nesting activities began, the tolerance of other species continued. Numbers of 
wintering White-crowned Sparrows (Zonotrichia leucophrys), Brewer Sparrows (Spizella 
breweri), and Lark Buntings (Calamospiza melanocorys), which frequented the terri- 
tory from October to late April, were ignored. In early spring, Brewer Sparrows, House 
Finches, and even Curve-billed Thrashers sometimes roosted in the chollas which con- 
tained occupied wrens’ nests. 

Coincident with the harassment and eviction of all other wrens, except his mate, was 
the increasing frequency of the territorial song of the male. Singing to be sure, occurred 
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to some extent on practically all days of the year. It was lowest in November and in the 
first half of December. A fresh winter rain, or above normal temperatures in the latter 
part of December, produced a noticeable increase at once. By January it was evident 
that ownership of the territory was being advertised. We were never fortunate enough 
to observe the first arrival of a male on a vacant territory and his immediate endeavor 
to establish residence and obtain a mate. In our area, at least one pair was always present 
during every winter of this 20-year study. Since the male already had a mate, his singing 
must necessarily have been almost exclusively for the purpose of proclaiming ownership 
of his land. As such, it did not always have the fervor and intensity of the song that 
might characterize his search for the replacement of a lost mate. Apparently the song 
is stronger when a female has not yet been secured. 

Singing began before sunrise, even on cold, frosty mornings. It was not unusual to 
hear a few songs during an early morning rain. Sometimes singing started spontaneously, 
but in most cases it was in answer to a song by another wren in an adjacent territory. 
Seldom did these songs overlap. After each song there was a pause of sufficient length 
for the wren to listen to the other’s song before beginning another of his own. It could 
be called antiphonal singing, but it was performed by two rival males, not by the male 
and female of a pair. Of course, if a third singing male was within earshot, overlaps 
became inevitable. 

At awakening, singing always preceded the search for food. After a preliminary rack 
call note, there was a series of songs from perches close to the nest. Once, to our sur- 
prise, as a nest was being watched, the male uttered his first song from inside the nest 
just before coming out. Early in the season songs were few in number. Later, 25 to 
30 or more songs might be sung before feeding began. The male sang from most of the 
available perches in his territory, such as creosote bushes, chollas, mesquites, roof-tops, 
radio antennas, windmills, and electric power poles and wires. 

The singing stations were most numerous in lots 6 and 7, where the roosting nests 
were usually located. They decreased noticeably along the perimeter of the territory. 
At the far boundaries no singing at all was observed, although conspicuous elevated 
perches were present. In other words, the maximum territory extended somewhat beyond 
the singing stations and the boundaries were not advertised by means of song. Infre- 
quent singing occurred to the north and east. This area, reaching as far as Greenlee 
Street and to the edges of lots 1 and 10, was, nevertheless, utilized for food and nest 
materials. South of Kleindale Road, the ten acres of uniform creosote bush were occa- 
sionally visited by the wrens, but they were seldom advertised as acquired territory. As 
previously mentioned under roosting nests, the center of activity was confined princi- 
pally to the southwest corner of the tract. There seemed to be a definite reluctance to 
frequent the area west of Flanwill Street where chollas were few in number. As shown 
in figure 7, the singing stations during January and February of 1944 were grouped 
chiefly in a semicircle east of cholla number 6. 


PAIR-FORMATION 


Unfortunately it has not been possible to obtain any exact data on pair-formation. 
The first meeting of a male and female was never observed. When an adult disappeared, 
another took its place. The introductory ceremonies must have been very brief, for we 
were seldom aware of the substitution until it was complete. Nevertheless, from later 
observations, we believe it is possible to offer a probable explanation of what actually 
takes place at this important time. To the human eye the sexes of the Cactus Wren are 
identical in coloration and size. We doubt if any external character is a factor in pair- 
formation. Behavior then must be the key to sex discrimination and subsequent pair- 
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Fig. 7. Singing stations of HM-23 in January and February of 1944. Circles indicate 
roosting nests; crossed circles show singing stations. Cholla number 6 is in lot 6. 


formation. This view is not original; it has in the past been applied to other species of 
birds. We have four possible situations where the element of recognition is involved. 

First —Male meets male. The loud, persistent song of the male, announcing his own- 
ership of the territory, serves as a warning to other males. They respond by similar songs 
from their own staked-out territories. These songs can be considered as a part of an 
aggressive, hostile act, somewhat similar, at least in effect, to the barking of a dog as it 
threatens the coming postman. Singing usually increases as two males approach their 
common boundary. If the conflict erupts into active chasing or physical combat, the 
singing may temporarily stop, to be replaced by the scratchy call note, but, as the rivals 
retire, it is again resumed. When male meets male in the spring, we can assume that they 
will sing, then quarrel. In human analogy, of course, the singing is vocal intimidation 
or warning. Whatever the intent of the song, it would seem illogical to suppose that the 
effect is solely hostile. The song is admirably suited to the recognition of sex, for it is a 
distinctive form of male Cactus Wren behavior. 

Second.—Female meets male. In this case the song alone would be sufficient for sex 
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determination on the part of the female, for the female does not regularly sing. When 
at times she does sing, the song is weaker and often at a slightly higher pitch. Observa- 
tion readily reveals that the female is attracted to the vicinity of a singing male and 
frequently flies to him. 

Third.—Male meets female. This is a more complex situation. If a female trespasses, 
we can assume there will be no song to identify her. It would seem natural for the male 
to fly toward the intruder to settle the matter of identification at once. What occurs then 
is probably what we have recorded time after time when a male flies to a female that is 
already paired to him. We have designated it as “display-growl.” As the male arrives, 
for instance, on a fence post on which his female is perching, he spreads his wings and 
tail in a threatening gesture, uttering meanwhile a growling sound. This sound may be 
of one or several short syllables. The female also displays at the same time in a similar 
manner, then she usually crouches. She possibly growls also, but the display is so rapid 
that the sounds often seem simultaneous. The duration of the display is only two or 
three seconds. The female is the first to return her wings to normal. The male retains 
his threatening posture a moment longer. He may then poke his head under her chin or 
peck under her tail. Sometimes he pecks her lightly on the head or rump. Occasionally, 
as she crouches, she pecks his toes. In all cases observed, the attitude of the male was 
one suggesting dominance. The female cringed. As the display ended, the female usually 
flew down and searched for food on the ground. The male remained a while on his perch 
as though on guard. The most obvious conclusion is that the display is a threat. The 
response of the other wren determines whether there is a conflict or friendly submission. 
In other words, the response reveals the sex. These displays occur throughout the year. 
They seem to be a necessary form of greeting between the male and female of a pair 
during the period of active territorial ownership. They reveal the probability that the 
male is unable to recognize his own mate except by testing her each time they meet. This 
may be an extreme view to take in regard to recognition. The alternative is to suppose 
that continued association with the one female gradually softens the challenge of the 
display to a ritual assisting in pair-bond reinforcement. The challenge may become a 
greeting, under the continued, stereotyped submission of the female. 

Fourth—Female meets female. The female probably recognizes another female, not 
as one of her own sex, but as one which does not attract her. There is no song to follow 
or display to which to respond. The effect is neutral, until a conflict develops in relation 
to a male. Then the more aggressive female drives the other female out of her territory. 

It seems safe to conclude that the pairing bond is accomplished rapidly and without 
elaborate, lengthy ceremony. Briefly, a female Cactus Wren is attracted to a singing 
male. He immediately threatens her. Her submissive response is all that is required for 
pair-formation. From then on they remain together. 

The above is, of course, an ideal, simplified explanation, drawn by inference from 
our observations of the behavior of the wrens after they are paired. We have, at least, 
been certain of the sex of many of our local wrens. The behavior of color-banded indi- 
viduals has been studied at length. The question of which is male and which is female 
is easily answered at the time of copulation, for the wrens at this time are typically avian 
in their behavior. 

The four possible situations, which we have outlined, apply only to the meeting of 
two individuals. Where several wrens are present, variations are to be expected. If all 
the females were at the same stage of the breeding cycle and were equally “attracted,” 
it could be assumed that all would fly to a singing male and take part in the display. 
In our area this did not always occur. During the prolonged period of attempts at evic- 
tion of HF-35 by HM-23 and HF-30, in the winter of 1942, we did not observe any 
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displays by HF-35 and HM-23, nor did we ever see the female, HF-35, fly to the male 
when he sang. True, we could have missed such events, for our observations were often 
interrupted and discontinuous. Yet, the behavior of HF-35 suggested that she was usu- 
ally in a cowed, intimidated state, unable to attempt courtship. She was not equal to her 
rival. In fact, she could be considered third in the peck order. 

Where females were equally attracted toward a male, their behavior was sometimes 
more difficult to follow because of the multiple action. In the several cases observed, we 
can assume that the process of pair-formation was at least going on, if it had not already 
been accomplished. On December 21, 1952, H—62 sang a number of times from the top 
of an electric power pole at our east fence. HF-57, which had perched on a wire a few 
feet below H-62, tried twice to fly up to the other, but it was gently pecked each time, 
until it dropped back and clung to the side of the pole. It finally flew to the ground. 
Fifteen minutes later, HF—58 tried the same approach, but it, too, was pecked. H-62 
remained with us only a short time. Its sex was not known, but it behaved like a male. 
In the above case H-62 was apparently not ready to choose a mate. The absence of a 
display in this instance makes this a troublesome deviation from the “ideal” situation 
pictured when male meets female. Perhaps it can best be explained by the fact that the 
male had both females in his field of view at the time. There was no sudden appearance 
to justify a threatening posture. Furthermore, at this time, the group of wrens in the 
area had not yet chosen definite territories. 

Later, on December 25, 1952, a more extended affair occurred about 10:30 a.m. in 
lot 4. There were four wrens in a cholla. Although the entire action could be observed, 
the birds were unfortunately too far away for positive band identification. The three in 
the lower part were attempting to climb up to the fourth, which perched on the top twig. 
One of the lower ones, carrying some small grasses, tried twice to reach the top. The dis- 
play-growl could be heard several times. Then the top wren flew westward to another 
cholla, followed by the others. The leader uttered a tek sound frequently and twitched 
its wings and tail. Meanwhile, the other wrens moved upward, causing more displays 
and growling sounds. They never actually reached the top, for the cholla twig afforded 
room for only one bird. The displays and movements were rapid and difficult to follow, 
and they were even more difficult to note down in order. The group moved from cholla 
to cholla, westward about 200 feet, stopping at least eight times, and repeated the same 
behavior in each cholla. At the last cholla, the leader sang. Immediately the other three 
wrens climbed up, causing more displays. Only one explanation seems possible here. 
Three females, which were equally advanced in sexual development were attracted to 
this one male. Evidently territorial intolerance was slight, for only a single brief chase 
was observed in one of the chollas during the entire action. 

On January 3, 1953, another singing wren, a noband, attracted two females to the 
same electric pole at our east boundary. Again, twitching of wings and tail and general 
fidgeting occurred, and again one of the wrens was pecked until it left. On February 14, 
1953, HF-58 flew to a cholla in which HF—57 was climbing about. At once the latter 
wren spread its tail as though threatening, but there was no further evidence of warning. 
They both began searching for food in separate directions. 

The season was slow in 1953. The first breeding nest was not begun until March 1, 
and, at this time, wrens were still undecided about their territories. Females apparently 
outnumbered males. Singing by females was more frequent than in other years. It often 
confused the work of identification. Evidence of the male’s reluctance to drive out other 
females, or his inability to recognize his own, was provided on the evening of March 6. 
HF-57 and her noband mate displayed and growled from cholla number 5 in the north 
part of lot 7. Five minutes later the male sang from a mesquite in lot 8. Then HF-57 
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sang several times from a post in lot 6, after which she retired in her roosting nest, 21B, 
just north of our house. Soon HF—58, an unattached female, began singing from lot 6. 
Noband male appeared at the unfinished breeding nest 25C, located 85 feet north of 
nest 21B, and uttered a peculiar squealing or whining sound. He may have been dis- 
turbed because his mate was not occupying the nest which he had helped to construct. 
Then HF-57 arrived and the display-growl occurred. Both then flew to the pole on which 
HF-58 had been singing, causing the latter to move on to the electric wire. Noband male 
teked, while HF—57 twitched; HF—58 moved three feet away. HF—57 moved closer, but 
HF-—58 remained, although she had stopped singing. HF—57 flew back to her mate. There 
was a brief growling sound, then noband continued teking, with HF-—57 still fidgeting. 
Suddenly HF-—58 flew north to the ground, followed quickly by the other two. There was 
chasing on the ground among the creosote bushes about 50 feet north of the fence; then 
scratchy sounds were heard. HF-57 returned to the pole and sang a number of times. 
She then flew northwest about 200 feet to another pole and sang repeatedly. Her noband 
mate flew to the first pole and also sang. 

Evidently, at this stage the male was able to keep track of and maintain recognition 
of his mate, for he did not fly to her. Soon HF—57 flew back to her nest 21B and retired 
again. Meanwhile, noband flew northeast to a cholla where another wren had sung 
briefly. Here again was the display-growl, but the new female could not be identified. 
It may have been HF-58, for this wren now appeared in front of nest 25C. It made some 
low sounds and seemed disturbed as it peered into the entrance. At once, HF—57 arrived. 
There was a sharp growl as both birds dropped to the ground out of sight behind the 
cholla. Soon afterward, HF—57 sang again from the pole in lot 6, then she retired in nest 
21B. By this time it was quite dusky and the other wrens had become quiet. 

To summarize, noband male displayed with two females; HF—57 left her roosting 
nest twice in the evening, once to drive HF—58 away from the territory, and once to pro- 
tect her breeding nest from HF—58. No further data on this triangle could be secured, 
for both HF-57 and HF-58 disappeared in the course of the next few days. The noband 
male, or another one, paired with HF—59 soon thereafter, then both completed nest 25C 
for their breeding nest. 

The wing and tail twitching, accompanied by the rather slowly uttered tek note, 
apparently did not occur often in the early years of this study. We suspect it is more 
prevalent when there is a surplus of females. Both sexes take part. The male reacted in 
this manner when confronted by two or more females. The female reacted similarly 
when she was faced with competition. It is probably a form of threat behavior, although 
to the human eye it suggests nervousness. 


SUMMARY 


Cactus Wrens were studied over a period of about 20 years in the vicinity of our 
home near Tucson, Arizona. By means of color bands it was possible to trace their activi- 
ties with considerable success. This first paper deals with their winter territories, roost- 
ing nests, song, establishment of territory, and pair-formation. 

The study area consisted of a creosote bush association with an irregular sprinkling 
of cholla cacti. Streamside vegetation of catclaw and mesquite was also present. 

Cactus Wrens remained in the vicinity during the entire year. No evidence of migra- 
tion could be found, nor was there any flocking behavior. A pair of wrens, with some 
birds-of-the-year and a few outsiders, usually formed a loose group and occupied an area 
of approximately 15 acres in the winter. 

All of the wrens required a covered roosting nest in all months of the year. When no 
old nests were available, the wrens built new nests. Cholla cacti were commonly used for 
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nest sites. Male and female nests of the resident pair were seldom far apart; they were 
sometimes in the same cholla. The usual design was a pouch with an entrance at one end. 
This form was “standard,” but the materials varied with what was obtainable in the 
locality. 

Difficulty in choosing a site was sometimes evident by the beginnings of nests that 
were never completed. Construction of a roosting nest might begin at any time of the 
day, but once started, work began early each following morning. Nests were occupied 
from one to six days after construction began. 

Nest entrances faced outward from the cholla, evidently for ease in entry and quick 
escape if necessary. Prevailing winds were not a factor in determining entrance direction. 

The song is a simple, oft-repeated series of harsh sounds. There is a danger note, a 
warning note, a possible location note, and a boundary dispute note. A growl is heard 
during the recognition display. Nestlings and fledglings have begging notes. 

Territorial intolerance began at least in January. By February 15 the area was usu- 
ally cleared of other wrens. Females were most active in driving out other females by 
chasing and fighting. The male apparently kept out other males. Singing by the male 
increased as the territory was secured. Singing stations were most numerous in the vicin- 
ity of the roosting nests. 

Since the sexes are identical in coloration and size, sex discrimination must be by 
means of distinctive behavior. Pair-formation has not been observed, so we can only 
conjecture at this point from the behavior of already paired birds. Males can, no doubt, 
recognize other males by means of their songs. Females are probably attracted to males 
upon hearing the song. When they meet, there is a threatening display by the male, 
including the spreading of his wings and tail, accompanied by a growling sound. The 
female also displays and then she crouches. A female thus reveals her sex by cowering. 
These displays occur throughout the year and suggest the assumption that the male can- 
not recognize his mate at the beginning of the season except by threatening her each time 
they meet. Later the display may become a ritual aiding in maintaining the pair-bond. 
Females probably recognize other females as such only when they are in conflict over 
a male. 
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IRRUPTIONS OF THE CLARK NUTCRACKER IN CALIFORNIA 


By JOHN DAVIS and LAIDLAW WILLIAMS 


The Clark Nutcracker (Nucifraga columbiana) is usually restricted in California to 
the higher mountains, where it occupies “typically, upper forest belt . . . Prime depend- 
ence of this bird is upon the seeds of various conifers . . .”” (Grinnell and Miller, 1944: 
299). The winter range of the nutcracker in California is poorly understood, as few 
observations have been made of this species in winter. The available evidence suggests 
that at this season the population is scattered between the breeding range at the higher 
elevations and the upper-middle and middle altitudes. L. M. Lofberg, who lived at Flor- 
ence Lake, 7640 feet, Fresno County, from 1926 to 1934, states (written communica- 
tion) that nutcrackers were present at this locality every winter and that the dominant 
conifer there is the ponderosa pine (Pinus ponderosa). In many winters “there are fre- 
quent though irregular wanderings which carry individual birds or small companies in 
late summer and autumn far and wide, to lowest altitudes and farthest confines of State” 
(Grinnell and Miller, loc. cit.). In addition, in some years relatively large numbers of 
nutcrackers appear at low elevations, reaching the coastal and desert regions at widely 
separated points. The frequency of records and the numbers of birds involved indicate 
that in those years substantial segments of the montane populations have moved from 
the normal winter range to seek winter quarters elsewhere. 

Invasions since 1898.—Since 1898, sight records and specimens in museum collec- 
tions indicate that five major invasions of nutcrackers have occurred in the fall and 
winter into the Californian lowlands. In the fall and winter of 1898-1899, six were 
collected near Santa Cruz, Santa Cruz County (specimens, Museum of Vertebrate Zool- 
ogy), and a single bird was seen near Riverside, about 35 miles west of the Colorado 
Desert (Willett, 1912:69). 

A second invasion occurred in the fall of 1919, with numbers of nutcrackers remain- 
ing at some lowland localities well into 1920. The species was reported from Waddell 
Creek, Santa Cruz County (specimen, Stanford Museum of Natural History); on the 
Monterey Peninsula (Fisher, 1920:36; Schlesinger, 1920:41; Mailliard, 1920:161); in 
and near Santa Barbara (Dawson, 1923:24, 26); on Santa Cruz Island (Hoffmann, 
1920:188; Dickey and van Rossem, 1923:127, five specimens, Dickey Collection) ; on 
shipboard off Los Angeles (Ferris, 1920:39); on the Colorado Desert near Indio (Es- 
terly, 1920:40) ; and in the Laguna Mountains, San Diego County (Fortiner, 1920:190). 

In 1935, nutcrackers appeared at Santa Cruz (six specimens, Museum of Vertebrate 
Zoology); on the Monterey Peninsula (L. Williams, MS); at Point Lobos, Monterey 
County (Grinnell and Linsdale, 1936:90) ; near Pinnacles, San Benito County (Unglish, 
1937:39); near Coalinga, Fresno County (Arnold, 1937:33); near Santa Barbara 
(Rett, 1938:125); near the mouth of the Santa Clara River, Ventura County (Rett, 
loc. cit.) ; on the Colorado Desert near Indio (Clary and Clary, 1936:119); and at vari- 
ous localities in San Diego County, with flocks of 50 to 60 reported from the Cuyamaca 
region (San Diego Soc. Nat. Hist., Nat. Hist. Mus. Bull No. 108, 1935:[1]). 

In the fall and winter of 1950-51, reports came from Santa Cruz County (Condor, 
53, 1951:104, “Cooper Club Meetings’’) ; from Hastings Reservation, Carmel, and Fre- 
mont Peak State Park, all in Monterey County (Audubon Field Notes, 5, 1951:38, 
225); the Sierra Nevada foothills near O’Neals, Fresno County (Childs and Howard, 
1955:16); near Lompoc, Santa Barbara County (Ken Legg, written communication) ; 
Beverly Hills, Los Angeles County (Audubon Field Notes, 5, 1951:40); and South 
Cuyamaca Peak, San Diego County (Brattstrom and Sams, 1951:204-205). 
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The latest irruption occurred in the fall of 1955, with records from Prairie Creek, 
Humboldt County (Ken Legg, written communication); from Marin County, where 
30 were seen on March 30, 1956 (H. Cogswell, oral communication) ; near Santa Cruz 
(The Sanderling, 12(8), 1956:4); near Watsonville, Santa Cruz County (W. J. Moffat, 
written communication) ; Mount Hermon, Santa Cruz County, and the Mount Hamilton 
Range, east of Gilroy, Santa Clara County (L. R. Mewaldt, written communication) ; 
near Jamesburg, Monterey County (specimen, Museum of Vertebrate Zoology); the 
northern Santa Lucia Mountains, Monterey County; the Monterey Peninsula (unpub- 
lished records, several observers) ; near Fillmore, Ventura County (Condor, 58, 1956:80, 
“Cooper Society Meetings”); and at various coastal and desert localities in southern 
California (Audubon Field Notes, 10:59). 

In all these irruptions, reports came from southern California as well as from the 
central part of the state. The record of 1956 from Prairie Creek is the only report from 
northern California. 

Age of invading birds.—Lack (1954:235), summarizing information on irruptions 
of Nucifraga caryocatactes in Europe, states that there is a remarkably high proportion 
of juveniles in such irruptions. Museum specimens indicate that such may not be the 
case in California. Of the total of 21 specimens examined by us, 11 were of adults and 
ten were birds of the year. However, during the 1955-56 invasion of the Monterey Pen- 
insula, we trapped and banded three first-year birds from a small flock observed on a 
number of occasions. At no time did we observe more than one adult in this flock. Our 
impression was that most of the birds that we saw on the Peninsula were first-year indi- 
viduals. Mewaldt (written communication) noted a single first-year bird at Mount 
Hermon in January, 1956. The evidence from all sources suggests that adults are not 
rare in groups of nutcrackers invading the lowlands of California and that birds of both 
age groups take part in such invasions. 

The invasion of the Monterey Peninsula Region, 1955—56.—The first indication of 
a coastward movement in central California in the fall of 1955 came from southern 
Santa Cruz County. Eight nutcrackers were seen near Watsonville on October 7, and 
they remained there for almost a month. Inland records for Monterey County are all for 
October from various stations in the Santa Lucia Mountains (Palo Corona Peak, one 
seen, October 13; Sid Ormsby Fire Look-out, one seen, October 15; Chew’s Ridge, 
12 seen, October 23; near Jamesburg, one collected, October 26). 

On the Monterey Peninsula, nutcrackers were first recorded (two birds seen) on 
October 9 in the Rancho Aguajito subdivision, an area heavily wooded with Monterey 
pine (Pinus radiata). On October 13 one was seen at Pacific Grove. Throughout the rest 
of the fall and winter, 32 persons reported seeing this species at various places in and 
near Monterey, Pacific Grove, and Carmel. The stations of occurrence are separated by 
as much as nine and one-half miles (Carmel Highlands to the tip of Point Pinos). At 
several feeding stations the birds were seen almost daily for a period of several months. 
Except at two localities, there were no reports of nutcrackers after the end of March, 
1956. 

Many of the reports came from feeding stations, and when two or more such reports 
came from stations in the same neighborhood, it is probable that such records referred 
to the same individuals. Eliminating such duplicating records, 11 separate localities, both 
feeding stations and natural foraging areas, remain. Nevertheless, because of the prob+ 
able wandering of nutcrackers from one locality to another, it would be impossible to 
state the total number of nutcrackers on the Monterey Peninsula during the winter of 
1955-56. The maximum number reliably reported from one place at one time is ten. 

One of the two places at which nutcrackers were seen after March, 1956, was at 
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Carmel Woods, near the north boundary of Carmel, where the records centered around 
one or two feeding stations. The other was at Grove Highlands, two and one-half miles 
north of Carmel Woods, at the southern boundary of Pacific Grove. The first reports for 
the Carmel Woods area were for late November, or early December. Almost daily 
occurrence at the S. R. Turner feeding station in Carmel Woods started on February 15, 
1956. According to Mr. Turner, not more than two birds came to his station at one time 
during the spring of 1956. The last record was for May 26, when one bird was seen. 
Williams visited this station on February 16, March 15, and May 24. On each visit only 
one bird cou)d be seen we)) enough to judge age by plumage characters, and in each case 
it was a first-year bird. The first record for the Grove Highlands area occurred on Octo- 
ber 24, 1955. Some birds persisted in this area unti) Judy 8, 1956. 

The principal source of information from the Grove Highlands area came irom a 
feeding station maintained by Mr. and Mrs. Fred E. Zimmerman. Suet was put out irom 
November, 1955, until about July 22, 1956, except for an occasiona) interruption of a 
few days. This food seemed to be the principal attraction for the birds. Starting on Feb- 
ruary 13, 1956, Mrs. Zimmerman kept a daily record of the presence or absence of nut- 
crackers, the maximum seen at one time, and notes on certain aspects of behavior. Such 
records were maintained until August 20, 1956. 

These records show that nutcrackers were present on each day through July 8, 1956, 
with the exception of May 21 and June 19, and one period of seven days, June 25 to 
July 1, when suet was not provided. Mrs. Zimmerman was absent from March 24 to 28, 
but the birds were not entirely absent during this period; they were seen by a neighbor, 
and Williams noted them at the station on March 28. The numbers of birds seen at the 
station at one time ranged from one to nine; the average number seen per observation 
day from February 13 to July 8 was 2.8. 

The apparent departure of the nutcrackers after July 8 was abrupt, as from one to 
four had been seen on each of seven preceding days, but none was seen from July 9 on, 
although suet was provided for about two weeks more. 

At least one adult frequented the Zimmerman station. A single adult was noted by 
Mrs. Zimmerman on six days, and her diagnosis of age was corroborated by Williams 
on three other days, and by both of us on one other day. The last day that an adult 
appeared was on June 17, according to Mrs. Zimmerman. 

Behavior of invading birds—Fisher (1920:36) stated that nutcrackers at Pacific 
Grove, during the invasion of 1919-20, “seemed to take kindly to the cones of the Mon- 
terey pine.” Mailliard (1920:160), observing nutcrackers at Pacific Grove in March, 
1920, noted that “while they fed to some extent on the Monterey pines, apparently more 
intent upon the tips of young buds than upon the contents of the cones, they picked also 
a good many scraps and bits of grain or crumbs in the streets . . . .” During the 1935-36 
invasion of the Monterey Peninsula, a nutcracker was seen by Williams pecking into 
the cones of the Monterey pine. On April 19, 1956, Williams observed first one, then 
another nutcracker hacking at a cone in a Monterey pine. Although the cone could not 
be examined closely, it appeared to be unopened save for one crack between two rows 
of scales. It was into this crack that both birds pecked, but it could not be seen what 
food, if any, was obtained. Mrs. Zimmerman also noted nutcrackers working on Mon- 
terey pine cones near her feeding station. One was noted feeding on the nuts of “Hima- 
laya pine” (= Cedrus deodara?) in Santa Cruz in November, 1955 (Anna Gayton, oral 
communication), and one was noted hammering on a cone in a Canary Island pine 
(Pinus canariensis) in Santa Monica, Los Angeles County, on April 23, 1956 (G. T. 
Hastings, written communication). 

Mewaldt (written communication) stated that “a lone, first-year Clark Nutcracker 
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was approached to within eight feet as it fed, or searched for food in litter on the ground 
in an open stand of Pinus ponderosa” at Mount Hermon, Santa Cruz County, on Janu- 
ary 8, 1956. “The bird was apparently in poor condition as judged from the untidy 
condition of the plumage. What few seeds remained from the pines in the 1955 crop were 
insect damaged.” 

It has been observed twice that invading nutcrackers may forage by turning over 
pieces of dry cow dung and taking objects, either from the under side of the dung or 
from the ground beneath. Dr. William Graf (in Mewaldt, written communication) noted 
two nutcrackers in the Mount Hamilton Range on February 12, 1956, flipping over 
dung and taking exposed insects “which were found to be quite abundant.” Similar 
foraging behavior by a single nutcracker was noted at Point Lobos on October 12, 1935 
(Grinnell and Linsdale, 1936:90). 

A nutcracker collected near Jamesburg on October 26, 1955, had been feeding on 
yellowjackets. The stomach was crammed with the remains of these insects; other re- 
mains were scattered along the small intestine, and a whole yellowjacket, recently swal- 
lowed, lay in the esophagus. 

On April 14, 1956, Mrs. Zimmerman recorded a nutcracker storing a piece of suet 
in the garden of her home. She reported having seen both the burying and retrieving of 
cached pieces of suet on numerous occasions for several weeks thereafter, but the habit 
did not persist over the entire stay of the flock at her feeding station. The procedure for 
storing was as follows: retaining a piece of suet between the mandibles, the bird made 
sidewise motions with the bill, thus making a hole in the soft earth. The suet was then 
dropped in the hole and pushed farther down with the bill. Then, again with sidewise 
motions of the bill, earth was replaced over the hole. When exhuming the food the same 
sidewise motions of the bill were used and the item seized and pulled out. In some cases, 
at least, the retrieving of buried stores did not seem to Mrs. Zimmerman tw come about 
by random searching, but it appeared that the bird went directly to a particular spot to 
unearth food. In some instances this direct approach was to sites at which it was known 
to the observer that a cache had been deposited previously, but it was not known in such 
cases whether the depositor or some other bird was removing the food. Several times a 
second bird was seen to rob a cache immediately after it had been made. Even though 
the bird which had stored the food might still be close by, no obvious attempt was made 
to defend its store. 

On February 28, Mrs. Zimmerman reported that she had witnessed courtship feeding 
at her station. She stated that one bird, in a begging posture, fluttered its wings and 
gaped at a second nutcracker which was feeding on suet. At first the feeding bird made 
aggressive pecking motions at the begging bird but finally came near it and put bits of 
suet in the latter’s mouth. On the afternoon of the same day, Mrs. Zimmerman and Wil- 
liams observed similar begging actions but at that time the bird at the suet reacted only 
aggressively to the begging bird. In the latter instance at least, both birds involved were 
in first-year plumage. Begging behavior was reported by Mrs. Zimmerman on Febru- 
ary 24, and it was witnessed by Williams on May 8, but no delivery of food from one 
bird to another occurred at these times. Courtship feeding by the Clark Nutcracker in 
Montana has been reported by Mewaldt (1956:7). 

An instance of abortive breeding behavior in an invading bird was recorded by Mail- 
liard (1920: 160-161). It was reported to him that on March 20, 1920, a nutcracker seen 
near Pacific Grove gathered “sticks and other nest-building material’ and flew with them 
to a stand of pines. No nest or further nest-building activities were seen by Mailliard 
at the same location on the following day. 

Possible causes of invasion—In seeking for possible causes for the sporadic irrup- 
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tions of nutcrackers in California, the most probable cause seemed to us a shortage 
of the normal winter food supply. Such a shortage could be caused by a failure of the 
food supply, or by the build-up of the population to a level so high that a normal food 
supply would not be adequate, or by a combination of both circumstances. 

The winter food of the Clark Nutcracker is not well known. These birds are nearly 
omnivorous and have been reported to eat insects, acorns, juniper berries, other types of 
berries, carcasses of animals, and grain of various sorts. Near human habitation they 
will eat a variety of unnatural foods offered them. However, observations made from the 
spring through the fall, both in California and in other parts of the range, indicate that 
nutcrackers depend mainly on the seeds of various conifers. During the winter, on the 
normal montane range, there would be little else for nutcrackers to eat except conifer 
seed. The ground in the mountains of California is covered by a heavy snowpack during 
the winter, and the soil and forest litter would be accessible in only a relatively few pro- 
tected sites. The insect population would have largely disappeared, and nearly all of the 
small diurnal rodents, which might furnish some food, would be underground by the 
time of the first heavy snowfall. 

On the west slope of the Sierra Nevada, whence most of the nutcrackers invading 
the coastal regions of north-central California are probably derived, the main winter diet 
would probably be the seeds of the white-bark and Jeffrey pines (Pinus albicaulis and 
P. jeffreyi) for those birds remaining at high elevations and the seeds of the ponderosa 
pine for those birds wintering at lower elevations. In addition, the sugar pine (P. lamber- 
tiana) and the white fir (Abies concolor) are widely distributed throughout the middle 
and upper-middle elevations of the western Sierra Nevada and would probably be of 
some importance in providing seed for wintering nutcrackers. The most important 
sources of seed would be those remaining in the cones during the winter period (Fowells 
and Schubert; ‘1956:35) and those stored by the birds in advance of severe winter con- 
ditions. The storing of seeds and nuts for winter use has been reported by a number of 
ornithologists for the genus Nucifraga. Two observations in particular suggest that 
Clark Nutcrackers store seed in sites which would be accessible during the period of 
heavy winter snowfall. French (1955:61) noted a bird storing objects, presumably seeds, 
on a ledge on the face of a cliff, a site which this observer stated would have been acces- 
sible to the bird throughout the winter. Farner (1952:86) noted a nutcracker storing 
peanuts offered by humans; these were being stored in a hole in a nearby white-bark 
pine. Although the height of the hole was not noted, it may have been above the normal 
winter snow line. 

Some evidence is available for annual cone production by the ponderosa and sugar 
pines and the white fir on the west slope of the Sierra Nevada. Fowells and Schubert 
(1956:19-21) reported on annual cone counts of these three species made on a series 
of experimental plots totaling 46.8 acres in the Stanislaus Experimental Forest. This 
station is in the western Sierra Nevada, due east of the northern part of San Francisco 
Bay, at 6000 feet altitude. Counts were made from 1933 to 1942, and from 1948 to 1953, 
in the late summer of each year shortly before the seeds were shed. Cone counts for pon- 
derosa and sugar pines and white fir made on the experimental plots in 1954 were for- 
warded by G. H. Schubert. For 1955, cone crop estimates for these species, plus Jeffrey 
pine, on the entire west slope of the Sierra Nevada have been published by Schubert 
(1955:1-3). The irruptions of 1935, 1950, and 1955 are thus included in the periods for 
which some information on cone crops is available. 

Up to 1953, two types of cone counts were made in the Stanislaus Experimental For- 
est: cones produced per acre (table 1), and cones produced per dominant tree (Fowells 
and Schubert, 1956:21). Dominant trees are those with a diameter at breast height of 
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Table 1 


Cone Counts per Acre, Stanislaus Experimental Forest (from Fowells and Schubert, 1956) 


Year Ponderosa pine Sugar pine White fir 
1933 237 65 24 
1934 203 90 685 
1935 0 2 5 
1936 338 158 67 
1937 12 13 54 
1938 18 52 38 
1939 5 0 5 
1940 72 2 296 
1941 166 138 36 
1942 7 1 38 
1948 105 113 1622 
1949 154 4 33 
1950 7 0 0 
1951 0 0 466 
1952 291 267 6 
1953 169 a 0 


over 19.5 inches. For 1954, only the latter type of count is at hand. Each crop was rated 
by Fowells and Schubert (of. cit.:20) as none, light, medium, heavy, or very heavy, 
according to the production of cones per dominant tree. This information is contained 
in table 2. 

Information for the cone crops of 1955 is presented in table 3. The estimates are for 
the west slope of the Sierra Nevada, which was divided into four zones for purposes of 
seed collection. Zones II and III are for the west slope of the northern Sierra Nevada, 
and Zones IV and V are for the west slope of the southern Sierra Nevada. Estimated 
crops were rated none, very poor, poor, fair, and good. Obviously such ratings as “None 
to good” are too general to be of use in this study. 

In 1935, when there was an invasion of nutcrackers, a virtual failure in the cone 
crops of all three species occurred in the Stanislaus Experimental Forest (tables 1 and 2). 


Table 2 


Crop Ratings, Stanislaus Experimental Forest (after Fowells and Schubert, 1956) 


Year Ponderosa pine Sugar pine White fir 
1933 Very heavy Medium Light 

1934 Heavy Heavy Very heavy 
1935 None Light Light 

1936 Very heavy Heavy Light 

1937 Light Light Light 

1938 Light Medium Light 

1939 Light None Light 

1940 Medium Light Medium 
1941 Heavy Heavy Light 

1942 Light Light Light 

1948 Medium Heavy Very heavy 
1949 Heavy Light Light 

1950 Light None None 

1951 None None Heavy 
1952 Very heavy Very heavy Light 

1953 Heavy Light Light 


1954 Medium Medium to heavy Very heavy 
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However, during the preceding two years, at least one of the species produced a crop 
rated as either heavy or very heavy. A similar pattern is evident for the invasion years 
of 1950 and 1955, with very poor crops in those years but one or more heavy or very 
heavy crops in 1948 and 1949, and from 1951 through 1954 (tables 1, 2, and 3). It 
appears from the data gathered by Fowells and Schubert that when two or more years 
of high cone production by at least one of the three species studied by them was fol- 
lowed by a sharp decline in the cone crops of all three, an invasion occurred. Single years 
of high cone production followed by sharp cone crop decline, such as 1936-37, and 
1941—42, did not result in an invasion. 


Table 3 
Cone-crop Estimates, Sierra Nevada, West Side, 1955 (from Schubert, 1955) 


Zone Ponderosa pine Sugar pine Jeffrey pine White fir 

II None to poor Very poor to poor None to poor Poor 

ee erases Very poor to poor None to poor Poor 

IV None to poor None to good None to poor None to good 
Vv None Poor None to poor None 


It seems possible that a relative abundance of winter food might lead to a build-up 
in the population of nutcrackers in the western Sierra Nevada, since the survival of over- 
wintering birds might be well above average with a good supply of food on the winter 
range. However, two or more years of good winter food supply might be needed to build 
the general nutcracker population to such a high level that a poor cone year would lead 
to substantial numbers of birds leaving the usual winter range. A pronounced build-up 
of the breeding population would undoubtedly take at least two years, as Clark Nut- 
crackers do not breed at the end of their first year, but must be at least two years old 
in order to breed (Mewaldt, 1952:361). Two or more years of successful overwintering 
might well build up the numbers of two-year old potential breeding birds, thus causing 
a definite increase in the general breeding population. Although no information is avail- 
able on the incidence of breeding or on nesting success in any one year, a large potential 
breeding population in the Sierra Nevada in the spring of 1935, 1950, and 1955 might 
well have set the stage for a heavy concentration of nutcrackers in the fall of those years, 
when the pronounced decline in cone crops would be evident. Invasions of nutcrackers 
into the lowlands presumably occurred, then, as a result of preceding build-up of the 
general nutcracker population, and particularly of the breeding population, just prior 
to failure of the winter food supply. 

Field observations reported by Dixon (1956:386) tend to support the view that the 
breeding population of nutcrackers in the Sierra Nevada was unusually high in the 
spring of 1935. Although the observations were made at Gull Lake, Mono County, on 
the east slope of the Sierra Nevada, they may be indicative of conditions on the west 
slope as well. On April 19, Dixon noted adult nutcrackers at one nest feeding their young 
pieces of flesh torn from the carcasses of Belding ground squirrels (Citellus beldingi) 
which they had killed. This is a most unusual food for nestling nutcrackers, which are 
fed mainly shelled pine seeds, with some insect material as well. Twice Dixon noted nut- 
crackers attacking chipmunks (Eutamias sp.). In one instance, the chipmunk escaped, 
but in the other, the chipmunk was killed and eaten by the attacking bird. He stated that 
in 26 years spent in the Mono Basin region (1930-1955, J. B. Dixon, written communi- 
cation), this was the only season in which he had seen such behavior in nutcrackers, and 
further, that “in 1935 there was an unusually large number of nesting nutcrackers” in 
the area. The nesting population was apparently so high that some adults were forced 
to give their young a highly unusual type of food, and the usual sources of food for full- 
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grown nutcrackers had evidently been so nearly depleted that some individuals were 
turning to chipmunks to eke out their own diets. Mr. Dixon also writes us that in 1950 
he noted “an unusual number of nutcrackers nesting near June Lake [Mono Basin] but 
no indications of their preying upon small mammals.” 

In the invasion of 1935, nutcrackers were recorded in the lowlands in September 
and early October, and in 1955 they had reached the coast near Watsonville, Santa Cruz 
County, as early as October 7 (eight seen), and they were on the Monterey Peninsula 
as early as October 9 (two seen). This suggests that some birds start leaving the moun- 
tains by the first week in October at the latest. Records for 1935 and 1955 from six 
weather stations in the Sierra Nevada indicate that some nutcrackers were far from the 
usual winter range well in advance of any severe drop in temperature and before the first 
heavy snowfall of the year. Thus, unseasonal onset of severe weather does not appear 
to be the primary stimulus initiating movement from the winter range; such movement 
is apparently started in response to the shortage of cones. 

It seems likely that storing of seeds starts in September and October, the months 
during which the cones of most Sierran conifers open and shed seed. Grinnell, Dixon, 
and Linsdale (1930:304) noted several nutcrackers in the Lassen Peak region of Cali- 
fornia on October 19, apparently carrying off and storing the seeds of ponderosa pine. 
A bird that was collected had 34 seeds in its mouth and throat. Grinnell and Storer 
(1924:395) collected two nutcrackers on the east slope of the Sierra Nevada on Sep- 
tember 22 and 25; their throats held 72 seeds of the pinyon (Pinus monophylla) and 
65 seeds of the white-bark pine, respectively. Farner (1952:85) noted that in the fall at 
Crater Lake, Oregon, nutcrackers “instinctively” stored peanuts given them by humans. 
It seems probable that the appearance of storing behavior in the nutcracker coincides 
with the time of cone opening and seed fall, when extraction of seeds from the open 
cones would be relatively easy and fallen seed could be harvested readily. Thus, inva- 
sions may get under way at the time when many birds start to make their winter stores, 
but when they fail to find adequate supplies of seeds. The search for seeds might lead 
nutcrackers to lower altitudes, but in years of severe cone crop decline, many birds ap- 
parently fail to find adequate supplies at these low elevations. Further wandering would 
lead them out of the mountains and eventually to the coastal or desert regions. 

The survival value of irruptions of nutcrackers is evident, since the continuance of 
an unusually large population on the normal winter range despite a very low food supply 
could bring about depletion of all available food by early or mid-winter, thus jeopardiz- 
ing the entire population. The situation described by Dixon at Gull Lake in 1935 sug- 
gests what might happen when a large nutcracker population is faced by a short food 
supply, and such a situation would be far worse in winter, when small diurnal rodents 
would be underground. Storing behavior may perhaps be of survival value in two dif- 
ferent ways, primarily in getting the average nutcracker through the average winter, and 
secondarily in stimulating irruptions in years of high population and low food supply. 

It is of significance that in 1935 and 1955 nutcrackers invaded widely separated 
areas in the southwestern United States. Gilman (1936:41) noted single birds in Death 
Valley, California, on September 11 and October 11, 1935. These individuals probably 
came from the Panamint Mountains bordering Death Valley on the west. In these moun- 
tains, the conifers are entirely different from those on the west slope of the Sierra Neva- 
da; the genus Abies is absent, and the only pines present are the pinyon, the limber pine 
(Pinus flexilis) , and the bristle-cone pine (P. aristata). Nonetheless, Gilman stated that 
“this season the nutcrackers were extremely numerous in the Panamint Mountains, as 
many as forty being in sight at once,” again suggestive of a population build-up prior 
to irruption. 
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Taylor and Vorhies (1936:42) noted single nutcrackers on the desert in extreme 
southwestern Arizona on October 22 and 23, 1935. One bird was described as “young.” 
They note that the nearest mountains whence the birds could have come are at least 
100 miles away. Presnall (1936:36—-37) described a notable invasion of nutcrackers in 
southwestern Utah between August 15 and October 1, 1935. Again, large numbers of 
birds were involved, indicative of an abnormally high population on the move. One ob- 
server estimated a flock of 200 individuals in one area. Another flock of “over 100” was 
noted. An apparent invasion of nutcrackers occurred in northeastern Arizona in the fall 
of 1935. Woodbury and Russell (1945:90-91) reported that either an invasion had 
occurred in this area, or that the population resident in nearby high mountain country, 
but normally ranging to lower elevations in search of food and water, was unusually 
high. Phillips (in Woodbury and Russell, op. cit.:90) and Wetherill and Phillips (1949: 
101) were of the opinion that a true invasion had occurred, with numbers of birds ap- 
pearing at localities outside the normal range. In 1955, a notable influx of nutcrackers 
was reported from the Salt Lake City region, Utah. D. W. McCullough (written com- 
munication) noted nutcrackers in Salt Lake City, and at Ophir and Jordan Narrows, on 
nine dates between November 15, 1955, and June 10, 1956. The greatest number seen 
at one time was nine. The suggestion of population build-up prior to the occurrence of 
some of these unusual winter records is evident. 

Lack (1954:236), discussing the irruptions of certain European birds, including 
Nucifraga caryocatactes, states that the proximate factor stimulating large scale irrup- 
tions appears to be overcrowding, but that if we are to assume that irruptions have sur- 
vival value, then food shortage may still be the ultimate factor involved. Irruptions of 
nutcrackers in California usually occur in September and October at the earliest, judg- 
ing by the time of reports of nutcrackers outside the usual winter range, and there is 
only one record of a nutcracker at an unusual station as early as August, a single bird 
found dead at Encinitas, San Diego County, on August 24, 1955 (Audubon Field Notes, 
9:404). In other words, the invasions do not start before a scarcity of cones is evident, 
since mature cones are readily visible in August, and it is during this month that foresters 
actually make cone counts and crop estimates. In the irruption reported in 1935 in south- 
western Utah by Presnall (1936:36), the records for August and early September are 
actually for unusually large numbers of birds moving about within the normal range of 
the species, and it was not until later in September that records of nutcrackers outside 
the normal range were reported. 

It would appear, then, that irruptions of nutcrackers in the southwestern United 
States, exclusive of western California, are correlated with unusually large populations, 
but such irruptions occur at a time when a shortage of food would be evident to the 
birds. Since we have no information on the cone crops of 1935 in Utah, Arizona, and the 
Panamint Mountains of California, nor on the cone crop of 1955 in Utah, it is not pos- 
sible to say whether the invasions recorded in those years resulted only from overcrowd- 
ing, or whether food shortage was also a factor. The invasions in western California 
appear to correlate with food shortage and with the possibility of population build-up 
suggested by periods of high cone production prior to the cone shortage coincident with 
invasion. 
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SUMMARY 


Irruptions of the Clark Nutcracker have occurred in California in 1898, 1919, 1935, 
1950, and 1955. 

The invasion of the Monterey Bay region in 1955 and the behavior of the invading 
birds are discussed. 

Nutcrackers depend on pine cones for winter food. Californian irruptions appear to 
occur when an unusually large population of nutcrackers is faced with a low supply of 
food on the normal winter range. The irruptions correlate with severe and widespread 
failure of cone crops following two or more years of large crops, during which the nut- 
cracker population in general, and the breeding population in particular, apparently 
increases significantly as a result of abundance of winter food. 

Invasions in other parts of the southwestern United States in 1935 and 1955 seem 
to correlate with prior population build-up. Since cone-crop data are not available for 
these regions, the role of food supply in stimulating these invasions cannot be assessed. 
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THE BRITISH COLUMBIA NEST RECORDS SCHEME 


By M. T. MYRES, I. McT. COWAN, and M. D. F. UDVARDY 


In 1955 the Department of Zoology at the University of British Columbia in Van- 
couver instituted a scheme for the collecting, at a suitable repository, of information on 
the breeding biology of birds gathered by amateur ornithologists in the province of 
British Columbia. 

The amount of information collected during the summers of 1955 and 1956 indicates 
that the scheme has wide application, and the interest shown in it by ornithologists in 
the states of the Pacific Coast and in Alaska suggests that if the scheme were better 
known more individuals might wish to cooperate in its studies. Therefore this short ex- 
planation of the method is presented. 

The scheme is based on a similar organization in Great Britain run by the British 
Trust for Ornithology. Since 1939 that group has amassed some 60,000 nest records, 
each on a printed card distributed to members of the Trust. Currently some 10,000 cards 
are returned to the central office each year. It is understood that in North America the 
only similar schemes are one that has been in operation in Michigan for some years, one 
at San Jose State College, California, and one in Ontario that was started in 1956 by 
the Royal Ontario Museum. 

The purpose of the scheme is to collect information on birds’ nests that ornitholo- 
gists and bird-watchers find, but which would otherwise go unrecorded or are recorded 
but left idle in personal field notebooks or diaries. The main items of avian biology that 
can be analyzed by this scheme are as follows: 

1. The timing of the breeding season, the succession of clutches in species which lay 
more than one, and the variations in laying time from place to place and from year to 
year. 

2. The size of the clutch and how this varies with latitude, altitude and climate. 

3. The degree of success that birds have in hatching and rearing their young. 

4. The essentials of habitat preference and variation in habitat throughout the range 
of a species; these data are provided by records of locality, vegetation type, and nest 
location for each nest found. 

It is known that in most species the first three of these features vary from year to 
year, from month to month, with weather, and from individual bird to individual bird. 
As regards the fourth item, there is a lack of knowledge of habitat preferences in the 
Pacific Northwest. Our handbooks and local guides rely in most cases on information 
collected in some restricted part of the total breeding range. It is vital for faunistic, zoo- 
geographical and ecological studies that we gather basic information about the varia- 
tions of habitat preference and the effects of various habitats, as breeding places, upon 
the biology of clutch size and nesting success in the Pacific Northwest. The marked 
geographical distributions of the major habitat types (biomes, or life-zones, whichever 
classification we use) suggest a study of latitudinal trends in breeding in relation to 
habitat. On the other hand, as one passes from the humid coastal region through the 
various belts of the more arid interior to the Rocky Mountain chain, ecological and 
altitudinal trends may be important. 

Studies of habitat differences, already made, point to the influence of habitat upon 
such matters as actual breeding time and full clutch size. For instance, field studies on 
the European Blackbird (Turdus merula) revealed that the average clutch size in this 
bird is 0.5 egg higher in the deciduous woodland than in the garden habitat (Snow, Bird 
Study, 2, 1955:72-84)). It was also found by Coulson (Bird Study, 3, 1956:119-132) 
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that egg-laying in the Meadow Pipit (Anthus pratensis) is delayed one day for every 
130 feet of altitude and that the clutch size and nest mortality are diminished with in- 
creasing altitude in this species. For such reasons we decided to emphasize habitat data 
in designing the British Columbian nest record card. As already pointed out such infor- 
mation seems to be just as important in breeding biology as the numerical data. 

For the study of individual variations an extensive field program using marked birds 
is usually set up by some institution equipped to study such problems. But for all other 
purposes the data provided by amateur observers can be of considerable help. For exam» 
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Fig. 1. Face-side of card (reduced) used in the British Columbia Nest Records Scheme. 


ple, it is physically impossible for a student of chickadees or warblers to find 500 nests 
of each species in each of three different regions or biomes during one summer. Individ- 
ual bird-watchers, however, during their annual nest-hunting, can find an approximation 
to such a number, and by their scattered distribution can overcome, for the professional, 
the impossibility of being in three places at the same time. That regional differences in 
breeding occur is known, but the fundamental significance of these variations and of the 
differences in breeding ecology between closely related species is not well understood. 
Statistical analysis is necessary, and personal bias needs to be eradicated. This can only 
be done by the use of large samples, and for any large analysis perhaps 1000 nest records 
per species per year are necessary. Of course, this goal can only be reached for the com- 
moner birds, or for colonially nesting species. But the records of rarer species, in smaller 
numbers, are equally of value. This does mean, however, that for such a scheme as this 
to be a success, a much larger number of cooperators is needed in the Pacific coast states 
and in British Columbia. We hope that they will come forward when they have been 
able to judge the results of the first two seasons’ work. 

The files of the British Columbia Nest Records Scheme contained 1682 cards (see 
fig. 1) on December 31, 1956. These covered information on 2722 nests or broods of 
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139 species. Most were single cards covering one nest each, but a few were composite 
cards recording information (on one card) from a colony of gulls or cormorants, or from 
a number of broods of ducks. 

In 1955, 26 persons contributed cards to the files. In 1956 this number increased to 
60 for British Columbia. In addition three persons sent in records from Alaska and four 
sent in cards from the state of Washington. There were also a few miscellaneous records 
from beyond the Pacific region. In 1956, 1003 cards were returned and these covered 
1606 nests or broods. Particular mention should be made of the 120 nests of Glaucous- 
winged Gulls (Larus glaucescens) which Mr. Gordon C. Odlum watched on Race Rocks, 
off the southern end of Vancouver Island. He was able to study them from the pre-egg 
stage through to hatching, and his observations are an example of the most valuable 
types of nest-record returns. It is seldom that sufficient nests are watched right through 
from the start until they either fail or their young fledge successfully. Experience in 
England indicates that the individuals who most often succeed in this are school chil- 
dren in their early ’teens, since they have greater persistence and more time, and it is 
found that if they are taking the trouble to watch nests scientifically at all, they take 
adequate precautions to prevent their activities from increasing the likelihood of nest 
failure. It is therefore as much for its educational uses as for its scientific value that 
this scheme should be promoted, and it is hoped that school natural history societies as 
well as other such clubs or societies will be interested in cooperating. 

Already some use has been made of the records, and M. T. Myres has accordingly 
prepared a short account of the breeding activities of Cliff Swallows (Petrochelidon 
pyrrhonota) for publication at the same time as this report (pp. 311-316). 

SUMMARY 

A cooperative scheme for the assembling of data on the breeding biology of birds was 
organized in British Columbia in 1955. The aims of this scheme are outlined, and it is 
suggested that observers over the whole Pacific coastal region might eventually cooperate 
in the scheme. Already 1600 cards covering 2700 nests or broods of 139 species have 
been collected and are available for consultation. 


Department of Zoology, University of British Columbia, Vancouver, British Colum- 
bia, February 8, 1957. 
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CLUTCH SIZE AND LAYING DATES IN CLIFF SWALLOW COLONIES 
By M. T. MYRES 


This is the first analysis of data recorded on British Columbia Nest Record Cards 
(Myres, Cowan, and Udvardy, Condor, 59, 1957:308). It concerns 79 nests of the Cliff 
Swallow (Petrochelidon pyrrhonota) which I studied in 1955 and 1956 at two colonies 
at the Sorensen Ranch, 12 miles southwest of Williams Lake in the Cariboo District of 
British Columbia. In addition, Dr. Arnold J. Petersen of St. Olaf College, Northfield, 
Minnesota, has kindly allowed me to use data collected by him in 1949 on 44 nests in a 
colony at Moran, Wyoming (colony B of Emlen, Condor, 54, 1952:177-199). 


METHODS 


The methods of analysis of the data provided on the nest record cards are those 
described by Myres and Snow (Bird Study, 2, 1955:2—24, 72-84, 169-178). Precise 
dates of the laying of the first egg in each clutch are either entirely accurate, or are cor- 
rect at least to within two or three days. Either these clutches were studied while they 
were still being laid, or the date on which the first egg had been laid was calculated from 
the date of hatching, or from finding young in the nest and estimating their age. The 
incubation period has been taken as 14 days, although 13 days may be more accurate. 
The nestling period may last as long as 28 days. A few more broadly estimated first-egg 
dates are employed in addition in figure 2. 

Myres and Snow (op. cit.) also discussed the question of accuracy of determinations 
of full clutch size. When the swallow nest was watched throughout the laying period, 
full clutch size was accurately determined. When a clutch was found seemingly com- 
plete, it had to be observed unchanged on two different days for full clutch size to be 
established. When only a single observation was made before hatching, full clutch size 
was established if there were not more than 13 days between the first visit and the day 
of hatching. 
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PROGRESS OF NEST BUILDING 


The first colony studied (1955) was on the ranch house itself, under the eaves. The 
house is square with a roof that slopes to each side from a high point in the center. The 
nests were set against beams, under two feet of overlap by the roof. They were only 10 
feet from the ground and could be reached with a short stepladder. 

I am informed that up to 1952 the nests built by the Cliff Swallows here were more 
or less regularly knocked down. However, in 1953 and 1954, this was not done. Thus, 
in 1955, the central part of the colony on the east side was still intact when the birds 
returned. The nests were concentrated there, and most of the new nests were built on the 
north wall. On June 1, 1955, only five of the 18 nests eventually present on the north 
wall were completed. On the east side however 15 of the 35 nests which eventually had 
clutches were completed and a further three already had eggs. The south side had one 
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nest, the west none. Table 1 shows the state of completion of each nest by June 1 and 
clearly indicates the more advanced stage of nest preparation on the east wall. 

The problem here is what determined the choice, in the first place, of the east side 
of the ranch for the initiation of a colony. M. D. F. Udvardy tells me that in Hungary 
he conducted some experiments on the positioning of nest boxes and found that those 
facing southeast were the first to warm up in the early morning, since they were the first 
to be flooded with direct sunshine. In June, on fine days, the sun rises high enough in the 
sky to keep the ranch house bathed all day in sunshine except in the late afternoon or 
evening. After the early morning, when nests on the east side of the house would receive 
direct sunlight, no nest would be thus lighted, since they are in the shadow of the eaves. 
Emlen (Auk, 71, 1954:16-35) shows that an essential feature of the nesting site of this 
species is that there be an overhang above the nest. This would be necessary if the mud 


Table 1 


Comparison of Stages of Nests According to Exposure on June 1, 1955 


Not yet 
Total begun Y% built ¥, built % built Finished Lined Eggs 
East wall 35 satis 2 1 14 10 5 3 
North wall 18 2 4 3 4 5 


nests were not to be washed away during summer thunder-storms. In the Cariboo Dis- 
trict much the most common nesting site is at the apex of the roof inside barns or hay- 
lofts. However, I have seen a natural, cliff-nesting site at Leighton Lake utilized by 
swallows where the nests would not be protected from rain driving from the north. 

The possible factors involved in the distribution of nests on the ranch house are at 
least three: (a) Early morning warming of the nests on the east wall, facing the rising 
sun. Emlen (1954, op. cit.) writes that “the first period [of nest construction] each day 
was often the major one and generally started an hour or two after the sun had risen. 
During the rest of the day mud packing was intermittent and irregular.” (b) Greater 
coolness on the north side and on the east side of the house after midday. In June tem- 
peratures on a fine day reach their maximum about mid-afternoon. East wall nests 
would be in shade. Under the eaves of the south and west sides, the microclimate would 
be exceedingly warm, and it may be for this reason that nests were not found there. 
However, other south-facing sites have been seen with nests. (c) Direction of flight from 
the mud source, which was located to the northeast of the ranch building. Young birds 
bringing mud to the ranch for the first time would arrive directed toward the north or 
the east wall. Finding no available space on the east wall, young birds would now find 
available space on the north wall. Emlen (1954, op. cit.) states that the male seems to 
select a site where he is visited by other birds. Before a state of mutual toleration with 
a female has been completely established, the male is already carrying mud pellets to the 
site, but the female soon joins in the same activity. Thus, males may arrive with mud 
at the colony before the pair-bond has been completely formed. 

Whatever the reason for two-thirds of the nests being on the east side of the Sorensen 
Ranch, this was the older part of the colony, and more of the nests on the north side were 
begun from scratch in 1955. 


CLUTCH SIZE 
Ranch colony, 1955.—This was an ideal colony for study, for unlike colonies in hay- 
barns, the nests were easy to reach. Inspection was made by breaking away a little of 
the mud funnel of the nest until a hand could be inserted and the eggs or young counted 
with the tips of the fingers. As it was desirable not to disturb the birds too much, a small- 
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handed observer was an advantage; accordingly Mrs. Nancy McAllister made most of 
the actual counts for me on this colony. The birds repaired the funnels of the nests, 
within 24 hours, and no delay in the laying of the eggs was noticed. One egg was laid 
daily in most instances. Losses of eggs or young through disturbance are thought to have 
been minimal in 1955. Since we began inspections on the ranch colony while the birds 
were still building, we know the exact date on which the first egg was laid in all but two 
of the 54 nests for which we have knowledge of the full clutch size. 

As mentioned, the construction of new nests was more frequent on the north side of 
the ranch (table 1). Partly for this reason clutches there were started later than on the 
east side. Analysis of clutch size (table 2) showed that only one of seven clutches that 


Table 2 


Distribution of Clutches of Three and Five Eggs in Relation to Number of Nests on 
Each Wall at the Ranch Colony in 1955* 


Clutch Number of nests with Total number of 
size Wall clutches as indicated nests on walls Per cent 
5 North 1 18 6 
East 6 35 18 
3 North 6 18 33 
East 9 35 23 


* Differences shown here not statistically significant. 


had five eggs was situated on the north side and that there were more clutches of three 
eggs on the north side. In terms of the total number of nests on each wall, the proportion 
of clutches of five eggs on the east wall was 12 per cent higher, and the percentage of 
clutches of three eggs on the north wall was 10 per cent higher. Average clutch size was 
lower on the north wall (3.6) than on the east wall (3.9). This difference is not sig- 
nificant statistically, but it may still be a biologically meaningful one. 

It seems likely that there was some common factor acting toward late laying and 
low clutch size on the north side. Either this factor was differing microclimate or, more 
likely, nest building was being carried out by birds surplus to the colony of the year 
before and comprised of individuals breeding for the first time. Emlen (1952, op. cit.) 
states that “the position of a nest in a colony was correlated with the stage of the repro- 
ductive cycle of its owner. Twenty of the 32 nests classified as belonging to the late 
hatching group . . . were peripherally located while 86 of the 98 assigned to the early 
group were situated well back under the overhang . . . . as in Darling’s gulls .. . , the 
first birds tended to select central sites while later arrivals built peripherally . . . . Cen- 
trally located nests may be more sheltered against winter damage and consequently in 
better condition for reoccupancy by dominant or aggressive birds ... .” 

The sequence of laying of the various clutches on the two walls is given in figure 1. 
It shows that the c/5’s were all started before June 7 and that all but one of the 15 c/3’s 
were begun on June 7 or later. In figure 2 the main part of the laying period is broken 
up into three-day periods, and the numbers of each clutch size laid in each period are 
compared as percentages of the total for each three-day interval. This is done for the 
Ranch colony (1955), the Barn colony (1956), and Colony B at Moran, Wyoming 
(1949). It shows quite clearly that in the colonies as a whole there was during the laying 
period a complete switch from the laying of clutches of five eggs to the laying of clutches 
of four or three eggs. In the first three. days of the laying period at the ranch in 1955 
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Fig. 1. Dates of laying of first egg in each clutch at three colonies of Cliff Swallows. 
Height of each small square represents one clutch and width represents one day. 
Variable shading applies to colony at Ranch in 1955 only. 


(June 1-3) birds started to lay clutches of five and four nearly in the proportion of 1:1 
(the actual figures on the graphs are the result merely of the selection of June 1 as the 
starting date for the first three-day period). A week later the likelihood of finding a 
newly laid clutch of c/3 is as great as that of finding a fresh clutch of c/4. In figure 1 
it can be seen that the peak of c/3 layings lies 3 to 4 days after that of the c/4 layings. 

The most remarkable finding is that all the birds in the colony laid their eggs in an 
extremely short period. In the case of the ranch group, 21 of the 54 clutches were begun 
on June 5 and 6 (fig. 1) and 32 of the 54 clutches were begun between June 5 and 7. 
As many as 50 clutches were begun within the twelve days between June 1 and June 12. 
The four late clutches were all of three eggs. 

Barn colony, 1956.—The ranch colony was no longer available in 1956 because the 
nests had been destroyed and the beams greased to prevent rebuilding. Instead I studied 
a colony of 35 nests in the apex of the nearby hay-loft. First clutches were begun on 
May 24 and May 26 (fig. 1) and laying was complete by June 1, except for two second 
clutches in nests that lost their eggs. In this year breeding began earlier than in 1955. 
Only six clutches were studied while laying was still in progress, but 10 other clutches 
are precisely dated since hatching dates were carefully observed. Two of these were the 
replacement clutches mentioned earlier. Figure 1 includes only these 16 clutches, but in 
figure 2 nine additional clutches have been included. 

The proportion of c/3’s is considerably less than in the ranch colony the year before 
(4 per cent of the total as against 26 per cent; see table 3). This smaller number of 
c/3’s was balanced by a higher proportion of c/5’s (40 per cent as against 14 per cent). 
The proportion of c/4’s did not change appreciably. Laying took place over a nine-day 
period only, excluding replacement clutches. 
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Fig. 2. Percentages of different clutch sizes during the main part of the lay- 
ing season grouped in three-day periods. Clutches of two eggs omitted; 
n= number of clutches in each period. The trend in clutch size is statis- 
tically significant at P<.01 for the Ranch colony in 1955, and at P<.05 
in the Barn colony in 1956. 


Table 3 
Percentage of each Clutch Size in the Main Laying Periods of 1955 and 1956 
Clutch 1955 (Ranch) 1956 (Barn) 
size June 1-12 May 24—June 1 
5 14 40 
4 60 56 
3 (and 2) 26 + 
100 100 
Total nests 50 23 


Colony B at Moran, Wyoming, 1949.—The nests at this colony which were under a 
culvert were found to be a subsidiary of the much larger Colony A, which had 118 nests 
and was situated under a bridge nearby. The nests in Colony B were all built anew in 
1949. It will be noticed that the season was a late one, by the standards of the Cariboo 
area, which is exactly eight degrees latitude farther north (about 550 miles) and at 3000 
feet elevation instead of 6500 feet. In the Cariboo area snow melts by early May, but 

at Moran it lasts until June 1 and thus as table 1 of Emlen (1952, op. cit.) indicates 
it was a usual time for laying at Moran. Although it was a late June—early July laying 
colony, it did not have a lower than average mean clutch size, and figure 2 indicates 
exactly the same progressive trend in clutches laid from c/5’s to c/3’s as was found in 
British Columbia. In this respect it lies midway between the two British Columbian 
seasons of 1955 and 1956. . 
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DISCUSSION 


One possible reason for the low number of c/5’s in the ranch colony is that the 
weather in the week preceding laying in 1955 was extremely cold and wet. However, the 
main reason for the trend in the size of clutches laid is believed to be that birds breeding 
for the first time do so late and lay smaller clutches than older birds. Thus, the mean 
clutch size will, in any one year, be a reflection of the age-structure of the colony. A 
banding program at a number of colonies is greatly to be desired to prove this point. 


SUMMARY 


Two medium-sized colonies of the Cliff Swallow were studied in the Cariboo District 
of British Columbia in 1955 and 1956. Data were gathered on 54 nests at the first in 
1955 and on 35 nests at the second in 1956. Data on 44 nests of one colony at Moran, 
Wyoming, in 1949 have been added to this analysis. 

At the first colony, nests were confined to the east and north walls of a low ranch 
house. There were more newly built nests on the north side. Factors in the selection of 
nesting sites are discussed. 

Clutches of three eggs were more frequent on the north side of this house than on 
the east side. Clutches of five were concentrated on the east side. Laying is highly syn- 
chronised within any one colony. The first clutches begun are of five or four eggs, but a 
few days later there is a considerable number of threes. This significant trend was found 
in all three colonies. 

Although proof from banded birds is still unavailable, it is believed that a greater 
number of birds breeding for the first time were doing so on the north side of the ranch, 
that such birds have to build nests completely anew, and that they lay most of the 
clutches of three eggs. 


Department of Zoology, University of British Columbia, Vancouver, British Co- 
lumbia, February 23, 1957. 
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ECOLOGICAL DISTRIBUTION OF BIRDS IN THE NAPASKIAK AREA 
OF THE KUSKOKWIM RIVER DELTA, ALASKA 


By FRANCIS S. L. WILLIAMSON 


Few critical studies of the distribution of birds in Alaska have been made which are 
directed toward the accumulation of data on the effects of biotic and physical factors in 
controlling species occurrence. In this region, as in others at northern latitudes, the num- 
ber of vegetational formations of a rank sufficient to influence the distribution of birds 
is relatively limited. Superimposed on this is a climate that is rigorous in many aspects. 
In such a region, it seems likely that field studies will be helpful in ascertaining the rela- 
tive significance of biotic and physical factors in limiting abundance and providing 
barriers to distribution of birds. 

Recent studies of avian distribution have revealed the importance of some aspects of 
the biotic environment. Pitelka (1941) emphasized the importance of biotic interrela- 
tions, especially responses to the physiognomy of vegetation, as controlling factors in the 
distribution of birds. Miller (1951) has demonstrated, in California, that climatic ex- 
tremes usually do not affect the distributional pattern of a species when a suitable plant 
formation is present; the effects of climate are reflected, in an indirect way, by the 
ability of the plants to withstand the extremes. Local studies of bird distribution provide 
basic data from which an understanding of the relative role of biotic and climatic factors 
may be developed, and it is toward this end that this paper on the avifauna of a poorly 
known sector of southwestern Alaska has been prepared. Sufficient data have not yet 
been gathered to ascertain the importance of climate on the distribution of birds in the 
area under consideration, along the Kuskokwim River, but it is suspected that the direct 
action of climatic or other physical factors may be significant in a few instances. 

The Napaskiak area, approximately 40 square miles in extent, is situated in the 
upper portion of the Kuskokwim River delta and includes the land adjacent to the south 
shore of the river as well as islands in the river itself. Its center is in the Eskimo village 
of Napaskiak about eight miles southwest of Bethel (fig. 1). The area is of particular 
biological interest because it lies along the western terminus of the vast, interior spruce 
forest where this plant community interdigitates with the broad, flat, coastal plain or 
tundra of the Yukon-Kuskokwim delta (fig. 2). Characterizing this overlap of markedly 
different vegetation types is an avifauna consisting of elements derived from each major 
community, along with those species common to both. 

The Napaskiak area was visited by Robert Rausch and the writer during late May 
and early June of 1955. Return trips were made by the writer in August of the same year 
and again in May and June of 1956. The writer spent a total of 37 days in the area. The 
primary purpose of this work was the investigation of animal-borne diseases, an activity 
affording ample opportunity to obtain a fairly extensive and representative collection of 
birds. These specirnens, in conjunction with field notes and photographs made in the 
area, constitute the basis for this report. 
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Fig. 1. Outline map of the Napaskiak area showing the river, major sloughs, and lakes. 
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PHYSICAL FEATURES AND CLIMATE 


The Kuskokwim River delta consists almost entirely of a broad, flat plain underlain 
by unconsolidated gravels, sands, and silts of glacial, fluvial, lacustral, and marine origin 
(Smith and Maddren, 1915: plate 10). The soil is perpetually frozen except during the 
brief summer when a varying thickness of the upper stratum is ice-free. A few low hills 
mark the otherwise flat landscape. Bethel is 28 feet above sea level, and the altitude of 
the highest point in the Napaskiak area is only slightly higher. Numerous lakes and 
ponds dot the region, although these become more numerous to the south and west 
toward the coast of the Bering Sea. The Kuskokwim River is highly braided throughout 
the delta, and many sloughs border the main channel on either side. The tidal influence 
is marked, although its effects become less striking as the water level of the river sub- 
sides in late summer. In some years, including the two when the writer was present, the 
area is severely flooded following the spring breakup of ice. At such times the water rises 
well above the lower banks of the river and sloughs, depositing silt and debris in consid- 
erable quantity in the woodland. Parallel to the river, approximately 40 miles east and 
southeast, lie the conspicuous Kilbuck Mountains. This range is the westernmost exten- 
sion of the Kuskokwim Mountains and separates the drainage of the Kuskokwim River 
from that of the Nushagak River. The general aspect of the area can be seen in figure 3. 

The topographical features that affect the climate of the upper Kuskokwim River 
delta are the Bering Sea, 100 miles to the west and southwest, and the previously men- 
tioned Kilbuck Mountains. The latter are oriented in a north-south direction with an 
average elevation of 4000 feet, and these, together with the Aleutian Range which runs 
southwest, provide a barrier to many of the storms originating in the Aleutian Islands 
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Fig. 2. Relationship of the Napaskiak area (at tip of arrow) to the forested regions of 
Alaska. The dots and diagonal lines indicate sparse spruce-birch interior forests, and 
normal spruce-birch interior forests, respectively ; cross-hatching indicates hemlock- 


spruce coastal forests (after U.S. Dept. Agr., Forest Service, 1949, in Taylor and Little, 
1950:30-31). 


area. However, these mountains direct some storms into the delta region, and at such 
times the wind may reach or occasionally exceed 70 miles per hour. The prevailing winds, 
NE or NNE except during the early summer months when the origin is SE, have a mean 
annual velocity of 10.3 miles per hour. ‘ 

The climate of the delta is more marine than continental and therefore somewhat 
cooler in summer and warmer in winter than interior Alaska. During December and early 
January the weather is dominated by clear, cold continental air. The same is true of 
June and July when mild temperatures and partly cloudy skies prevail. The rest of the 
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year is affected by marine air masses with the result that on the average 244 days of 
the year are cloudy, 66 partly cloudy, and only 55 clear. The average annual precipita- 
tion is 19 inches, with .01 inches or more falling on 154 days. The mean annual temper- 
ature is 30°F.; the monthly mean for July is 55°F. and for January, 6°F. There is an 
average growing season of 102 days (U.S. Weather Bureau, 1955). 


GENERAL ECOLOGICAL CONSIDERATIONS 
The previously mentioned overlap of spruce forest and tundra in the Napaskiak area 
represents but one small contact of these vegetation types in Alaska. According to Dice 
(1943:9) this area constitutes a portion of the broad transition between the Eskimoan 
biotic province, or northern treeless zone, and the Hudsonian biotic province, or spruce 





ad 


Fig. 3. A view west over the Napaskiak area from near Bethel showing general nature 
of terrain. Photograph taken at the time of the spring flood of 1955 by Hermann N. 
Kurriger, Civil Aeronautics Administration. 


zone, to the south. Miller (1951:531) pointed out the inadequacies of the biotic prov- 
ince system as a basis for grouping distributional information. This criticism is based 
on two points: no adequate definition of a biotic province has been offered, and the units 
in it are, in general, subjectively determined. Anyone familiar with the vegetation in 
Alaska is likely to agree with this interpretation. Further, Peters (1955:28) believes it 
unlikely that biotic provinces can be defined by percentage distinctiveness of a biota 
due to stepwise, or clinal, loss of taxons from the fauna. 

Another general system is that offered by Pitelka (1941:114, 115), who regards the 
subarctic coniferous forest of interior Alaska as an ecotone between the tundra biome 
of the west and north of Alaska and the coniferous forest biome to the south in Canada 
and the United States. This system has been utilized for study of the distribution of 
birds, and it has been shown to express certain general truths. It should be mentioned, 
however, that in the interior of Alaska, primarily contiguous with the major watersheds, 
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are stands of dense white spruce, Picea canadensis (Stoeckeler, 1949:1) that may repre- 
sent intrusions, or “arms,” of the coniferous forest biome. Separating these and the 
tundra biome is coniferous forest comprised in large part of extensive bogs supporting 
large stands of stunted black spruce (Picea mariana). 

A check-list of birds made in the central Kuskokwim region 300 miles north and east 
of Bethel (Cady, Wallace, Hoare, and Webber, 1955: 14-16), and observations reported 
by Dice (1920a) from the head of the north fork of the Kuskokwim to Bethel, aid in 
understanding the effect this ecotone has on the distribution of birds. These records, 
in conjunction with those from Napaskiak, show that many species characteristic of one 
or both of the coniferous forest communities become uncommon, or disappear from the 
fauna entirely, as the lowlands of the delta are approached. 

Study at any locality throughout this vegetational and climatic gradient would reveal 
pertinent information relating to the distribution of birds, although the westernmost 
portion, where the spruce forest disappears completely, is perhaps the most significant 
in this regard. 

ECOLOGIC FORMATIONS 


Following the method of Dice (19200) and Miller (1951), ecologic formations have 
been selected for purposes of analyzing the distribution of birds. In making these selec- 
tions first consideration has been given the life-form of the vegetation. Consistent cor- 
relations between the presence of certain bird species and vegetation has been shown to 
relate to the life-form of the plants rather than to specific dominants or groups of domi- 
nants (Pitelka, 1941:131, 135). Of equal importance to a smaller group of species are 
certain conspicuous topographic features, and these are also emphasized. In the Napas- 
kiak area the number of such ecologic units characterized by distinctive plant forma- 
tions or topography is relatively small. Some of these are subdivisable, and all are not 
of equal rank, but as Miller (1951:540) has indicated, restriction of the total number 
is necessary to serve the general purpose and must not descend to the level of particular 
plant associations. 

The number of species of birds to be found in each formation is indicated in the dis- 
cussion of the units that follows; preference for one or more particular formations is 
shown in table 1. All the species collected or observed in the area are included, although 
some of these are not believed to be breeding birds. These latter species are listed as 
questionable summer residents in table 1. The formations selected here (fig. 4) are in 
part similar to those defined by Dice (19200) and are as follows: 


Lacustrine waters Riparian woodland 

Fluviatile waters Spruce woodland 

Fresh-water marsh Dwarf birch-alder thickets 

Wet tundra Equisetum-Carex stream margin 
Heath tundra Cut-banks 


Lacustrine waters——Included here are all non-flowing waters of the area (fig. 7). 
These consist of tundra lakes of various sizes but do not include the small shallow ponds 
of the wet tundra or fresh-water marsh. Some of the sloughs might be included here, 
but even the smallest of these is under the influence of the tide and in most there is flow 
of water. A total of 14 species was recorded in this formation. 

Fluviatile waters —All flowing waters including the main river, sloughs, and small 
tundra streams are parts of this formation (fig. 6). Also grouped here are the mud flats 
and sand bars, devoid of vegetation, that are exposed along the river and sloughs at low 
tide. Twenty species were recorded in this formation. 

Fresh-water marsh.—The marshes considered here are actually of two types: those 
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Table 1 


Occurrence of Birds in Ecologic Formations 


Ecologic Formations 


Riparian Woodland 
Dwarf Birch-Alder 
Stream Margin 


Thickets 
Equisetum-Carex 


Cut-banks 


Lacustrine Waters 
Fluviatile Waters 
Fresh-water Marsh 
Heath Tundra 
Spruce Woodland 


Wet Tundra 


Red-throated Loon 
Arctic Loon 
Red-necked Grebe 
Horned Grebe* 
Whistling Swan oO 
Canada Goose* 
White-fronted Goose* 
Mallard 
Pintail 0 
Green-winged Teal 
Baldpate 
Greater Scaup Duck xX 
Lesser Scaup Duck* ? 
Buffle-head* 
Old-squaw* 
White-winged Scoter* 0 
Black Scoter 0 
Goshawk x 
Rough-legged Hawk x ? 
Marsh Hawk xX oO 
Willow Ptarmigan xX 0 
Sandhill Crane x 
Semipalmated Plover 
Golden Plover x 0 
Surf-bird* 
Wilson Snipe ° x 
Hudsonian Curlew x 
Solitary Sandpiper xX 
Least Sandpiper* 
Western Sandpiper x 
Northern Phalarope x 
Parasitic Jaeger o x | 
Long-tailed Jaeger xX 
Glaucous Gull 
Common Gull 
Bonaparte Gull 
Arctic Tern 
Horned Owl 0 
Short-eared Owl -_ 
Traill Flycatcher 
Tree Swallow 0 
Bank Swallow 0 x 
Barn Swallow* 

(recorded at village) 
Canada Jay 
Raven 0 
Black-capped Chickadee 
Robin 
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X, primary preference; 0, secondary preference; * = not believed to breed in area; ? = doubtful record. 
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Table 1 (continued) 


Ecologic Formations 


Lacustrine Waters 
Fluviatile Waters 
Fresh-water Marsh 
Wet Tundra 
Heath Tundra 
Spruce Wocdland 
Dwarf Birch-Alder 
Thickets 
Equisetum-Carex 
Stream Margin 


Cut-banks 


Varied Thrush 

Gray-cheeked Thrush 

Orange-crowned Warbler 

Yellow Warbler 

Myrtle Warbler 

Black-polled Warbler 

Northern Water-thrush ° 
Pileolated Warbler 

Rusty Blackbird oO 
Redpoll 

Savannah Sparrow x 0 
Tree Sparrow 

Golden-crowned Sparrow* 

Fox Sparrow 

Lapland Longspur x 0 


oo 


ra ms Po OP PM OO Od OO SORiparian Woodland 


within the riparian woodland that are shaded by trees and are usually old sloughs, and 
those in more open situations consisting of old sloughs, lakes or ponds (fig. 5). Open 
water is usually absent in this successional vegetation, although a floating mat of Sphag- 
num, Equisetum, Carex, and forbs may cover water that is several feet deep. These 
plants are intermixed with grasses, the latter attaining a considerable height and density 
in the open, tree-fringed marshes. Nine species were recorded in this formation. 

Wet tundra.—Surrounding many of the tundra lakes is a limited expanse of low, 
flat tundra covered with Sphagnum and Carex (fig. 7). Frequently small ponds dot this 
formation, and the vegetation may form floating mats. It also occurs in a limited fashion 





Fig. 4. Diagrammatic profile of the Napaskiak area showing topography and ecologic formations. 
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on the higher, heath tundra, usually in depressions with or without patches of open water. 
Eight species were recorded here. 

Heath tundra.—The higher, better drained open areas all belong in this formation 
(fig. 7). The plant cover varies within certain limits in accordance with exposure, sub- 





Fig. 5. Above: fresh-water marsh showing dense grass cover and bordering riparian woodland. 

Below: Equisetum-Carex formation bordering slough; this flat area, extending to the 

woodland, was completely inundated during periods of high tide; the taller trees on the 
horizon are poplars. Photographs taken in May, 1956, near Napaskiak. 


strate, and drainage. In general the vegetation is low, ankle-high or less, and includes 
one or more species of Cladonia, Cetraria, Sphagnum, Carex, Eriophorum, Ledum, Vac- 
cinium, Empetrum, and Rubus, and numerous grasses and forbs. In the lower areas the 
mosses and lichens are dominant, and on the higher ground surrounding some of the 
tundra lakes, woody plants, such as Ledum and Vaccinium, are dominant. Twelve species 
of birds were recorded in this formation. 

Riparian woodland.—This formation, the most important in number of recorded 
bird species, is the characteristic border of nearly all the sloughs and the main river, and 
it completely covers the higher, more permanent islands. Abundant ground water and 
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sandy soils support this successional vegetation. Dominants include species of Salix and 
Alnus and, in some areas, scattered stands of poplars, Populus tacamahaca. Small wil- 
lows, shrub-like in appearance and 10 to 15 feet high, are the most widespread and con- 
spicuous features (fig. 6). The alders vary in abundance but are more prominent on the 
better drained sites away from the open water. The poplars are scattered in nearby pure 
stands, rarely larger than an acre or two, and reach heights of 40 to 50 feet. The willows, 
too, attain a size far greater than that indicated above. On higher ground, such as above 
cut-banks, many were found to be 3 to 5 inches in diameter and to reach a height of 
20 to 25 feet. The understory of this formation is variable. Shrubby willows are under- 
lain by dense grass (Calamagrostis), but the denser, more arborescent stands frequently 
are nearly bare beneath. On wetter ground a carpet of moss may occur. 

Of interest is the fact that most of the birds of the riparian woodland have young, 
or incubated eggs, at the time the foliage is fully developed in early June. Twenty-six 
species of birds were recorded in this formation. 

Spruce woodland.—The spruce woodland of the area is sparse, and no continuous 
closely-spaced stands were seen. The widely separated trees occur as a loose border of 
the riparian woodland, intermixed with such understory subdominants as Alnus and 
Betula (fig. 7). Occasional trees, or groups of trees, occur on the higher ground surround- 
ing some of the tundra lakes, usually in close proximity to riparian woodland. A few 
may even occur in the latter formation. Spruce woodland apparently has little or no 
influence on the distribution of birds in the area. Four species were recorded here, and 
only one of these, the Bonaparte Gull, seemed te show any dependence on these trees. 

Dwarf birch-alder thickets—Bordering the riparian woodland at the edge of the 
tundra are thickets of intermixed Betula and Alnus (fig. 7). As mentioned above, these 
form an understory in the spruce, but in many places this vegetation extends out on to 
the heath tundra. It is also found on the higher ground adjacent to tundra lakes. In such 
places an understory of dense grass is often present. The shrubs are nearly uniformly 
5 to 10 feet high and are densely spaced near the riparian woodland and scattered on 
the tundra. Nine species of birds were recorded in this formation. 

Cut-banks.—These banks are produced by current action along some portions of the 
river and nearly all the sloughs. Some are penetrated with tangles of roots, and large 
blocks of substrate and vegetation fall into the channel at such points. Some are com- 
prised of silt and sand with a minimum of roots. Only one species, Riparia riparia, was 
seen to utilize this formation, and its occurrence is dependent on banks of the second 
type. 

Equisetum-Carex stream margin.—Scattered along the river and sloughs, frequently 
opposite cut-banks, are expanses of this formation (fig. 5). Dependent on abundant 
moisture, this vegetation appears to be rapidly invaded by willows as the bank is ele- 
vated above the influence of the tide. During the breeding season this formation is 
flooded at high tide, and the species utilizing it during wet periods are partly different 
from those utilizing it when it is dry. Ten species were listed in this formation. 


ANNOTATED LIST OF SPECIES 


A total of 62 species of birds was recorded from the Napaskiak area. Fifty-one of 
these species were believed to be nesting although evidence of breeding was not obtained 
for all. The eleven species of questionable status, as well as several others that the 
Eskimos claim to be summer residents, are included in the following list. Adequate data 
for abundance ratings are not available, but available field records permit the use of 
three categories, namely, abundant, common, and uncommon. Some clarification of this 
terminology will make it more meaningful both to the reader and to future, more de- 
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Fig. 6. Above: fluviatile water of a slough showing bordering riparian woodland. 
Below: riparian woodland showing spacing of trees and the dense understory of grass. 
Photographs taken in May, 1956, near Napaskiak. 


tailed investigations in the same area. The category “abundant” indicates that the species 
in question was repeatedly observed or heard in the inhabited formations, with indica- 
tions that its available habitat was being nearly fully utilized. The term “common” 
denotes that the species was observed on all or nearly all the trips into the field, but that 
some apparently suitable habitat, or at least areas like the ones occupied, were vacant. 
“Uncommon” indicates that the species was seen on only a small number of trips and 
that large areas were evidently not being utilized. These terms were applied according 
to characteristic numbers and habitat requirements of individual species; for example, 
the Horned Owl was considered common although it was seen only on five occasions. 
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Fig. 7. Above: extensive open heath tundra on the left, wet tundra and lacustrine water on 
the right. 
Below: spruce woodland and dwarf birch-alder thickets at the edge of the tundra; 
note spacing of conifers and the heath understory. Photographs taken in May, 1956, near 
Napaskiak. 


Gavia stellata. Red-throated Loon. This species was uncommon and was observed infrequently 
along some of the sloughs and on the larger tundra lakes, where it presumably breeds. A female taken 
on June 2, 1955, had ova up to 7 mm. in diameter, no discernible collapsed follicles, and an enlarged 
oviduct; weight 1396 gm. 

Gavia arctica. Arctic Loon. This species is believed to breed on the larger tundra lakes, where it 
was common in 1955. It proved to be a rare bird in 1956 and was seen only once, along a large slough. 
A male taken on June 15, 1955, weighed 1900 gm. 

Podiceps grisegena holbollii, Red-necked Grebe. These grebes were moderately common on the 
tundra lakes, the only situation where they were seen. A male taken on May 28, 1955, weighed 1082 gm. 

Podiceps auritus cornutus. Horned Grebe. On June 10, 1955, a male was collected on a small 
slough near the village; weight 442.5 gm. This is the only record of this species, and it is not believed 
to breed in the area. 

Olor columbianus. Whistling Swan. This swan was common and was frequently seen flying over- 








328 THE CONDOR Vol. 59 


head or foraging on the ground on heath tundra. No specimens were obtained, but the Eskimos col- 
lected eggs from the tundra during the writer’s stay in 1956. 

Branta canadensis. Canada Goose. This species was observed over the river and the tundra several 
times. It appears to be uncommon, and no specimens were taken. Eskimos know this species well and 
brought in eggs from the tundra farther west. Breeding in the Napaskiak area is questionable. 

Anser albifrons. White-fronted Goose. On June 4, 1955, a group of three was observed foraging 
in the Equisetum-Carex formation along the main river. Apparently these birds were migrants. 

Anas platyrhynchos. Mallard. Common along the sloughs and on the tundra lakes. The birds for- 
aged in the Equisetum-Carex formation at high tide and often loafed there at low water. A male taken 
on June 1, 1955, weighed 1117 gm. 

Anas acuta. Pintail. Common throughout the region, foraging with Mallards along the slough 
margins and on the tundra lakes. A nest was found in dense grass of the riparian woodland near the 
village in May, 1955. A male was taken on May 28, 1955; testis 56 mm., weight 810.0 gm. 

Anas carolinensis. Green-winged Teal. Probably the most common duck in the area; seen repeat- 
edly on every trip. It was observed on the river and tundra lakes, and while foraging with the Mallards 
and Pintails in the Equisetum-Carex margin of the sloughs and river. Nests were found in the dry 
heath understory of the dwarf birch-alder thickets and in the grassy riparian woodland. Specimens 
taken in 1955 included a female; June 1, incubating 10 eggs, weight 336.2 gm.; a male, June 2, testis 
7 mm., weight 326.3 gm. 

Mareca americana. Baldpate. Uncommon and seen only along some of the sloughs. Occasionally 
a pair was observed. A specimen of each sex was taken on June 15, 1955: male, weight 762.2 gm.; 
female, an egg in the oviduct, weight 776.2 gm. 

Spatula clypeata. Shoveller. This duck was not recorded, but the Eskimos attest to its presence 
on the tundra lakes. It is not believed to breed in the area. 

Aythya marila. Greater Scaup Duck. Abundant on the tundra lakes where it is believed to breed. 
It was also recorded along some of the sloughs and the main river. No specimens were obtained. 

Aythya affinis. Lesser Scaup Duck. In a large group of Greater Scaup Ducks obtained by Eskimos 
was a female of this species. It was taken farther west on the tundra. No other records were obtained 
although it is possible this species was occasionally mistaken in the field for A. marila. Scaups exam- 
ined at close range with binoculars and determined carefully were found to be A. marila, but some 
identifications at greater distances must necessarily be discounted. 

Bucephala albeola. Buffle-head. On May 30, 1955, a pair was seen on the river near Bethel. No 
others were seen, and these are presumed to have been migrants. 

Clangula hyemalis. Old-squaw. Five birds of this species were observed on the river near the vil- 
lage on May 28, 1956. I examined a group of breeding birds brought in by an Eskimo from the vicinity 
of Lomavik, to the southwest, and he informed me that Old-squaws are common on the tundra in that 
area. No evidence to indicate that this species breeds in the Napaskiak area was obtained. 

Melanitta deglandi. White-winged Scoter. Recorded only in 1955, when it was seen twice on 
June 1. A group of ten was counted over the river, and two were on a large tundra lake. It is believed 
these birds were transients. 

Oidemia nigra americana. Black Scoter. This scoter was abundant and was observed on nearly all 
the tundra lakes, usually in pairs, and one pair was seen on the river. Larger lakes, an acre or more 
in area, supported several pairs. The birds nested in the lake fringes. A male was taken on May 31, 
1955; testis 25 mm., weight 1077 gm. 

Accipiter gentilis. Goshawk. Seen on nearly every trip afield in 1955, and most frequently along 
the margins of the riparian woodland but also occasionally over the river. In 1956 none was seen. No 
specimens were obtained but it seems reasonable to assume a few of this species must nest in the 
riparian woodland. 

Buteo lagopus. Rough-legged Hawk. This species was recorded only in 1956 when a pair was 
found attending a nest built in a tall poplar on a large island south of the village. Eskimos informed 
me of another nest on a high bluff farther down the river. According to Cade (1955:344), the birds 
nesting in this area, as in others contiguous with the Bering Sea, should not be designated trinomi- 
nally; this area is part of a zone of intergradation of Alaskan and Siberian forms. 

Circus cyaneus hudsonicus. Marsh Hawk. Not recorded in 1955 but found at two widely sepa- 
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rated localities in 1956. In both instances the birds were hunting over the extensive, open grassy 
marshes in the riparian woodland and often alighting in the willows. On May 26, 1956, a pair, appar- 
ently with a nest, was observed near the village and the male was collected; testis 15 mm., weight 
353.0 gm. 


Canachites canadensis. Spruce Grouse. I found no evidence to indicate the presence of this species, 
although the Eskimos contend it is present in the willows in the fall. It seems quite possible that a 
few of this species find a favorable food supply in this area and move in following the breeding season. 

Lagopus lagopus alascensis. Willow Ptarmigan. Observed or heard on nearly every trip to the 
tundra; considered to be common. Ptarmigan, usually in pairs, restricted their activities to the heath 
tundra, either in, or adjacent to, the scattered dwarf birch-alder thickets. On June 4, 1955, a female 
was flushed from a nest containing 10 eggs in the low vegetation of the heath tundra. Data for speci- 
mens, all males, are: May 28, 1955, testis 13 mm., weight 630.7 gm.; June 1, 1955, weight 620.0 gm.; 
June 2, 1956, testis 17 mm., weight 594.8 gm. 

Grus canadensis. Sandhill Crane. Abundant and conspicuous throughout the area. This was espe- 
cially true in August, 1955, when hundreds could be seen scattered over the tundra feeding on berries. 
Flocks passed overhead throughout the day. While common on both the wet and dry tundra, they 
were also seen foraging in the Equisetum-Carex association along the sloughs. No breeding areas were 
located but Eskimos know of local ones on the tundra. A male was taken on June 8, 1955; testis 
25 mm., weight 3500 gm. 

Charadrius semipalmatus. Semipalmated Plover. Uncommon in the area and not recorded in 1955 
although Eskimos attested to its presence. In 1956 pairs were found on two occasions; they were 
foraging in sparse Equisetum-Carex that was broken with patches of open sandy ground. One of these 
pairs, apparently with a nest nearby, was collected on May 29, 1956; male, testis 9 mm., weight 41.3 
gm.; female, largest ovum 8 mm., one collapsed follicle, weight 41.3 gm. 

Pluvialis dominica fulva. Golden Plover. Pairs of this uncommon species were widely separated 
over the open heath tundra. Compared to numbers recorded on the Johnson River (Walkinshaw and 
Stophlet, 1949:31), this species was uncommon in the Napaskiak area. On June 2, 1956, an otherwise 
wary male was collected while driving an intruding Long-tailed Jaeger from its territory; testis 
14 mm., weight 133.5 gm. 

Aphriza virgata. Surf-bird. On June 4, 1956, a male was taken as he foraged in the Equisetum- 
Carex formation along the slough at the village; testis 11 mm., light fat, weight 123.7 gm. This bird 
proved to be unknown to local Eskimos and was judged to be a transient. 

Capella gallinago delicata. Wilson Snipe. This species was very abundant, and its winnowing, 
during late May and early June, was nearly continuous throughout the day and night. Nests were 
found in the dense grass of the riparian woodland, and the birds were seen foraging in the Equisetum- 
Carex formation and in both types of fresh-water marsh. Specimens taken include a female on May 27, 
1955, weight 129.1 gm., and a male, June 1, 1956, testis 15 mm., weight 100.9 gm. 

Numenius phaeopus. Hudsonian Curlew. Even scarcer than the Golden Plover, and like that species 
it was seen only on the open heath tundra. In 1955, five were seen and only two of these seemed to be 
established breeding birds. In 1956, a pair was located 6 miles northeast of the village in the same area 
as the birds of 1955. No specimens were obtained and a concerted effort to find the nest failed. 

Tringa solitaria cinnamomea. Solitary Sandpiper. These birds were restricted to fresh-water 
marshes of the closed type where they could be found foraging on floating mats of vegetation. This 
type of marsh, a late stage in succession to woodland, is relatively uncommon in the area, and the 


sandpipers were likewise. A male was collected both years; 1955, June 9, testis 8 mm., weight 62.1 gm.; 
1956, June 6, testis 9 mm., weight 55.8 gm. 


Erolia minutilla. Least Sandpiper. Found only once, in 1955, when a male was collected foraging 
about a small pond on the wet tundra on May 31; testis 6 mm., weight 20.0 gm. Apparently this bird 
was a transient. 

Ereunetes mauri. Western Sandpiper. This species was always present foraging in the Equisetum- 
Carex formation at low tide and was undoubtedly the most abundant shorebird in the area. Occa- 
sionally it was seen loafing or feeding on mud bars. The heath tundra was utilized for nesting, and 
displaying birds were nearly always in sight or hearing. Specimen data for 1955: male, May 31, testis 
7 mm., weight 26.9 gm.; male, June 2, testis 6 mm., weight 25.5 gm.; female, June 2, egg in the 
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oviduct, one collapsed follicle, weight 36.8 gm. For 1956: male, May 30, testis 9 mm., weight 26.4 gm.; 
male, May 30, testis 7 mm., 27.0 gm.; male, May 31, testis 7 mm., weight 24.8 gm.; female, May 30, 
ova to 3 mm. in diameter, three collapsed follicles, weight 29.5 gm. 


Lobipes lobatus. Northern Phalarope. This species was very abundant and was recorded every 
day in pools in one or all of the following formations: lacustrine water, wet tundra, fresh-water marsh, 
and Equisetum-Carex, the latter on incoming or outgoing tides. In 1955 two specimens were taken: 
female, May 26, one collapsed follicle, weight 34.5 gm.; male, June 6, testis 13 mm., weight 32.0 gm. 
In 1956 a male was taken from a pair, apparently with a nest, on the wet tundra adjacent to a lake; 
testis 10 mm., brood patch, weight 31.0 gm. 


Stercorarius parasiticus. Parasitic Jaeger. This jaeger was moderately common in 1955 and it was 
recorded on the heath tundra and along the river and sloughs on most of the trips. Only one, a melan- 
istic bird, was seen in 1956, and this along the river. Two specimens were collected in 1955; a female, 
June 1, two collapsed follicles, weight 486.9 gm.; male, June 4, testis 13 mm., weight 416.4 gm. 


Stercorarius longicaudus. Long-tailed Jaeger. Abundant both years and seen most frequently on 
the heath tundra where scattered pairs occupied breeding territories. It was also recorded on the tundra 
lakes and river, often loafing on mud bars with the gulls and terns. Specimen data for 1955: male, 
June 1, testis 18 mm., weight 289.7 gm.; male, June 4, testis 11 mm., weight 246.6 gm.; female, June 1, 
two collapsed follicles, weight 295.5 gm. For 1956: male, June 6, testis 12 mm., weight 256.9 gm.; 
female, May 31, largest ovum 3 mm., weight 303.1 gm. 

Gulls. Relatively large numbers of two of the three species of gulls present were collected in both 


years. These specimens were autopsied for helminths and data on gonads, age, and weight were re- 
corded. The skins of most were not saved. These data are presented in table 2. 

Larus hyperboreus barrovianus. Glaucous Gull. Abundant throughout the area; these large gulls 
were recorded on every trip into the field. Along the river and sloughs during the breeding season 
adult, third-year, and second-year birds were collected. First-year birds were collected in August, 1955. 
The criteria for age determination were taken from Johnston (1955:204). On the tundra lakes and 
bordering wet tundra the adults were numerous, and they are believed to breed in this area. 


Table 2 
Data on Age, Gonads, and Weight for Gulls Collected in the Napaskiak Area, 1955-56 


: Locality /relation Testis/largest Weight 
Species to Napaskiak Date ovum (mm.) (grams) 
Glaucous Gull: 

Males, 1st year: 5 mi. N August 24, 1955 Minute 1269.4 
5 mi. N August 24, 1955 Minute 1148.2 

5 mi. N August 24, 1955 Minute 937.1 

5 mi. N August 24, 1955 Minute 1225.1 

Males, 2nd year: 3 mi. N June 8, 1956 8 1316.5 
3 mi. N June 8, 1956 4 1353.7 

3 mi. N June 8, 1956 4 1278.2 

Males, 3rd year: Napaskiak August 27, 1955 3 1383.6 
Napaskiak August 27, 1955 1 1547.7 

3 mi. N June 8, 1956 18 1485.4 

3 mi. N June 8, 1956 5 1603.9 

Males, adult: Napaskiak August 27, 1955 4 1499.1 
2 mi. NE June 8, 1956 12 1750.0 

Females, 1st year: 5 mi. N August 24, 1955 Minute 887.0 
5 mi. N August 24, 1955 Minute 1087.8 

5 mi. N August 24, 1955 Minute 869.0 

5 mi. N August 24, 1955 Minute 961.0 
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Table 2 (continued) 


: Locality/relation Testis/largest Weight 
Species to Napaskiak Date ovum (mm.) (grams) 
| Females, adult: Napaskiak June 13, 1955 eal 1278.6 
Napaskiak June 13, 1955 abe 1620.0 
Napaskiak June 13, 1955 ess 1297.2 
3 mi. N June 8, 1956 4 1271.8 
3 mi. N June 8, 1956 Minute 1317.2 
3 mi. N June 8, 1956 10 1195.8 
5 mi. N June 10, 1956 5 1371.4 
5 mi. N June 10, 1956 5 1255.2 
5 mi. N June 10, 1956 5 1234.9 
5 mi. N June 10, 1956 10 1381.6 
Common Gull: 

Males, 1st year: 5 mi. N August 24, 1955 Minute 360.0 
5 mi. N August 24, 1955 Minute 450.6 
Males, 3rd year: 6 mi. NE June 4, 1956 18 435.9 
6 mi. NE June 4, 1956 18 461.0 
3 mi. W June 7, 1956 10 440.0 
3 mi. W June 7, 1956 17 446.7 
3 mi. N June 8, 1956 12 495.5 
Males, adult: Napaskiak May 27, 1955 has 415.0 
6 mi. NE May 31, 1955 25 424.0 
3% mi. SE June 1, 1955 18 390.8 
3% mi. SE June 1, 1955 12 453.1 
3% mi. SE June 1, 1955 12 406.9 
3% mi. SE June 1, 1955 15 415.1 
3% mi. SE June 4, 1955 18 493.0 
Napaskiak June 6, 1955 20 462.4 
Napaskiak June 6, 1955 23 535.1 
Napaskiak June 6, 1955 24 462.5 
Napaskiak June 7, 1955 19 507.1 
Napaskiak June 8, 1955 ae 486.4 
Napaskiak June 13, 1955 12 474.5 
Napaskiak June 13, 1955 11 392.8 
Napaskiak June 13, 1955 17 499.8 
3 mi. W June 7, 1956 19 465.3 
3 mi. W June 7, 1956 22 428.7 
3 mi. W June 7, 1956 15 497.8 
3 mi. N June 8, 1956 12 461.9 
Females, adult: 6 mi. NE May 31, 1955 5 325.9 
6 mi. NE May 31, 1955 Two large 517.0 
3%4 mi. SE June 1, 1955 4 403.7 
3% mi. SE June 1, 1955 ay 379.9 
3Y% mi. SE June 4, 1955 9 342.0 
Napaskiak June 6, 1955 10 388.3 
Napaskiak June 6, 1955 Two large 551.5 
Napaskiak June 7, 1955 3 433.2 
6 mi. NE June 4, 1956 5 394.2 
3 mi. W June 7, 1956 3 396.5 
3 mi. W June 7, 1956 3 320.6 
3 mi. W June 7, 1956 4 398.8 
3 mi: N June 8, 1956 5 385.9 

Bonaparte Gull: 
Males, adult: 3% mi. SE June 4, 1955 12 202.3 
Napaskiak June 12, 1955 eo 182.0 
3% mi. SE June 2, 1956 10 182.5 
3% mi. SE June 2, 1956 14 188.9 


Female, adult: Napaskiak June 6,1955 Had laid 169.6 
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Larus glaucescens. Glaucous-winged Gull. No positive identification was made of this species and 
it is unlikely that it occurs in the area. Dice (1920a:176; 1920b:8) recorded only L. hyperboreus along 
the Kuskokwim from the interior to Bethel, and Walkinshaw and Stophlet (1949:31) list only Glau- 
ceus Gulls from the Johnson River. The report by Cady, Wallace, Hoare, and Webber (1955:14) that 
glaucescens nests on sand bars in the river in the central Kuskokwim region is evidently an error. 

Larus canus brachyrhynchus. Common Gull. This gull was very abundant in the area and was 
found in the same formations as L. hyperboreus. Adults and a few third-year birds were taken. Those 
showing black spots or barring on the rectrices and black and white-tipped primaries were judged to 
be in their third year. Johnston (1956:141, 142) has reported that in the California Gull (Larus cali- 
fornicus) the third-year plumage is quite variable, and birds of this age may show no black in the 
rectrices. Further, adults may possess tail spots. This variation might be expected in L. canus and con- 
sequently some of the birds in table 2 may be incorrectly placed regarding age. Nonetheless, it is ap- 
parent that no second-year birds, and only a few of those in their third year, reach these breeding 
grounds. 

Larus philadelphia. Bonaparte Gull. This species was seen only occasionally along the river and 
sloughs, usually in company with the larger gulls. Breeding territories, which were vigorously defended, 
were found at widely separated localities on the tundra where scattered spruces occurred adjacent to 
tundra lakes. This arrangement was uncommon in the area and the gulls were likewise. 

Sterna paradisaea. Arctic Tern. Terns were abundant about the tundra lakes and bordering wet 
tundra, where colonies of breeding birds could be found. They were seen every day foraging along the 
river and sloughs and loafing on the mud bars with the gulls. Data for two males taken on May 31, 
1955, are: testis 7 mm., weight 110.3 gm.; testis 5 mm., weight 114.4 gm. A female was taken on 
June 10, 1956; enlarged oviduct, largest ovum 3 mm., weight 95.6 gm. 

Bubo virginianus algistus. Horned Owl. This species was not recorded in 1955, but in 1956 single 
owls were observed on five different occasions. Four of these observations were in the riparian wood- 
land bordering the sloughs, and one bird was observed foraging over an open grassy marsh near the 
village. No calling was noted, but the Eskimos say these owls can be heard earlier in the spring. A 
female was taken on May 24, 1956; largest ovum 2 mm., molting and incubation patch refeathering, 
moderate fat, weight 2000 gm. 

Nyctea scandiaca. Snowy Owl. This ow] was not recorded but Eskimos assured me that it occurs 
on the heath tundra in the breeding season and about the village in the fall. A marked paucity of 
microtine rodents was noted on the tundra in both years and it seems very likely this food shortage 
influences the presence and abundance of Snowy Owls as it does at Barrow (Pitelka, Tomich, and 
Treichel, 1955). 

Asio flammeus. Short-eared Owl. This species was rare in the Napaskiak area and was recorded 
only twice, both times in 1955. On May 31 the remains of one were found on the heath tundra, and 
on June 4 one was seen flying over the same formation. As in the case of the Snowy Owl, the abund- 
ance of this species probably depends on the abundance of microtine rodents. 

Woodpeckers. No members of this group were observed although their presence was indicated by 
diggings in the larger willows and poplars. The Eskimos believe there are two species present, one very 
small and another the size of a robin. The smaller one is most likely the Downy Woodpecker, and the 
larger one either Colaptes or Picoides. Colaptes auratus is a characteristic inhabitant of poplars in 
Alaska while members of the genus Picoides are usually found in spruce or burned spruce (Dice, 
1920b). The cavities of woodpeckers are used for nesting in this area by Tree Swallows and possibly 
by Black-capped Chickadees, and the relative scarcity of these two species in the riparian woodland 
may be attributable to the scarcity of woodpeckers. 

Empidonax trailli traillit. Traill Flycatcher. After the foliage was well developed in the riparian 
woodland in the second week in June, this species made its appearance. Singing males were common 
and were scattered through the area; one was almost always within hearing. A male taken on June 7, 
1956, weighed 14.2 gm.; testis 4 mm. 

Iridoprocne bicolor. Tree Swallow. The numbers of this abundant species were due, in large part, 
to the provision of nest boxes by the villagers. Nesting cavities were otherwise scarce and the species 
was found nesting at only two localities away from the village where there were large willows and 
poplars. The birds foraged over the woodland and the open grassy marshes. Data for three specimens 
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taken on June 6, 1955, are: male, testis 12 mm., weight 20.7 gm.; female, ova minute, weight 17.8 gm.; 
and female, largest ovum 8 mm., oviduct enlarged, weight 19.2 gm. Data for a pair taken May 29, 
1956, are: male, testis 11 mm., weight 21.5 gm.; female, largest ovum 2 mm., weight 21.3 gm. 

Riparia riparia riparia. Bank Swallow. Virtually every cut-bank of sandy soil along the sloughs 
and river supported a colony of this abundant species. They were never found far from these nesting 
sites as they foraged, often skimming the surface, over the water below the bank. A male weighing 
14.7 gm. was taken on June 4, 1955; testis 7 mm. Data for two females, both with incubation patches, 
taken on June 6, 1955, are: largest ovum 2 mm., weight 16.3 gm.; and largest ovum 2 mm., weight 
15.6 gm. 

Hirundo rustica. Barn Swallow. Recorded only once, in 1955, when a lone bird flew over the 
grassy clearing which surrounds the village. It is not believed to nest in the region although Walkin- 
shaw and Stophlet (1949:34) found two pairs with nests on the Johnson River 30 miles west of Bethel. 

Perisoreus canadensis pacificus. Canada Jay. This jay was encountered only occasionally and 
always in the riparian woodland. Nesting seemed to be completed in late May. Data for five specimens 
taken in 1955 are: male, June 1, testis 3 mm., molting, weight 73.6 gm.; male, June 9, molting, weight 
70.0 gm.; male, August 27, testis 2 mm., weight 73.4 gm.; male, August 27, testis 1-mm., weight 73.6 
gm.; female, June 1, ova minute, molting, incubation patch refeathering, weight 64.8 gm. 

Corvus corax principalis. Raven. Ravens were common and were seen nearly every day in the 
field, usually in the riparian woodland or over the open tundra. They frequently raided fish-drying 
racks near the village. A nest was found in riparian woodland on June 7, 1955. A male taken on June 4, 
1956, weighed 1411 gm., testis 10 mm. 

Parus atricapillus turneri. Black-capped Chickadee. On June 1, 1955, a pair of this species was 
seen in the riparian woodland near the village and also a lone bird in the spruces at the edge of the 
tundra. On June 4, 1955, a pair, presumably those seen on June 1, was collected at the village. This 
species was not recorded in 1956. Apparently the scarcity of nesting cavities limits the numbers of 
chickadees that can nest in the region. Data for the pair collected are: male, testis 6 mm., weight 
12.0 gm.; female, enlarged ova, incubation patch, weight 11.8 gm. 

Turdus migratorius migratorius. Robin. Least numerous of the three species of thrushes present; 
nonetheless considered common. Robins were seen every day in the riparian woodland, where pairs 
were widely spaced, and they were frequently observed in the dwarf birch-alder thickets and spruces. 
A nest found on June 1, 1956, in a large willow near the village contained three eggs; the female was 
still laying. Data for the specimens are: male, June 4, 1955, testis 16 mm., weight 90.0 gm.; male, 
May 25, 1955, testis 12 mm., weight 78.3 gm.; male, May 30, 1955, testis 15 mm., weight 82.8 gm. 

Ixoreus naevius meruloides. Varied Thrush. This species was common to abundant in the riparian 
woodland and dwarf birch-alder thickets. It was seen every day and was found to be especially nu- 
merous in the poplar stands. A female taken on May 26, 1955, weighed 91.6 gm., and had several 
collapsed follicles. The data for four specimens taken in 1956 are: male, May 29, testis 12 mm., weight 
72.0 gm.; male, June 7, testis 12 mm., weight 74.7 gm.; female, May 24, egg in the oviduct, 2 large 
ova, weight 89.4 gm.; female, June 7, largest ovum 13 mm., weight 85.5 gm. 

Hylocichla minima minima. Gray-cheeked Thrush. Abundant in the riparian woodland and also 
seen in the dwarf birch-alder thickets at the tundra edge. A female taken on June 6, 1955, weighed 
30.7 gm.; largest ovum 5 mm. Data for specimens in 1956 are: male, May 24, testis 14 mm., weight 
32.4 gm.; male, May 26, testis 14 mm., weight 30.5 gm. 

Vermivora celata celata. Orange-crowned Warbler. Although seen or heard fairly frequently, this 
species was considered only a moderately common resident of the riparian woodland. The pairs were 
widely scattered, and usually only two or three birds were seen on an all-morning search. The data 
for two birds taken on June 1, 1955, are: male, testis 6 mm., weight 10.3 gm.; female, ova minute, 
weight 9.3 gm. For 1956: male, May 26, testis 7 mm., weight 10.1 gm.; male, May 26, testis 6 mm., 
weight 10.8 gm. 

Dendroica aestiva rubiginosa. Yellow Warbler. This warbler arrived in large numbers in the ripa- 
rian woodland in the first week in June, when the foliage was nearly mature. Singing males were 
constantly within hearing from this time on. Data for two males taken on June 7, 1956, are: testis 
6 mm., weight 9.3 gm.; testis 7 mm., weight 9.7 gm. 

Dendroica coronata hooveri. Myrtle Warbler. This species was less abundant than V. celata, and 
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was considered very uncommon. Found only in the riparian woodland, it was recorded twice in 1955, 
and three times in 1956. A total of five was seen of which four were collected. A female taken from a 
nest on June 1, 1955, weighed 14.6 gm.; incubation patch well developed. Data for three males taken 
in 1956 are: May 29, testis 8 mm., weight 13.3 gm.; May 29, testis 8 mm., weight 12.4 gm.; June 7, 
testis 8 mm., weight 13.2 gm. 

Dendroica striata. Black-polled Warbler. Very abundant in the riparian woodland during both 
years, large numbers being present when I arrived. Specimen data for 1955: male, May 26, testis 8 mm., 
weight 12.9 gm.; male, June 1, testis 6 mm., weight 12.6 gm.; female, May 28, weight 10.9 gm.; 
female, June 1, ova minute, 11.3 gm. For 1956: male, May 24, testis 8 mm., weight 12.0 gm.; male, 
June 11, testis 7 mm., weight 13.8 gm. 

Seiurus noveboracensis notabilis. Northern Water-thrush. Common in the riparian woodland and 
in the fresh-water marsh of the closed type. A male taken on May 28, 1955, weighed 15.0 gm.; testis 
7 mm. Specimen data for 1956: male, May 24, testis 6 mm., weight 17.4 gm.; female, May 28, egg in 
the oviduct, three other large ova, weight 22.8 gm. 

Wilsonia pusilla pileolata. Pileolated Warbler. Moderately common; pairs widely scattered in the 
riparian woodland. Data for three males taken in 1955 are: May 28, testis 5 mm., weight 7.4 gm.; 
June 1, 7.9 gm.; June 4, testis 7 mm., weight 7.6 gm. Two birds were taken on May 29, 1956: male, 
testis 8 mm., weight 7.6 gm.; female, largest ovum 2 mm., weight 7.8 gm. 

Of the six species of warblers present only one, the Yellow Warbler, arrived after the foliage 
appeared in the woodland. The other five species were present in late May when the study began and, 
with the exception of the uncommon Myrtle Warbler and perhaps the already abundant Black-polled 
Warbler, increased markedly in numbers until the end of that month. Readily discernible differences 
in the foraging behavior of these birds were observed, and in very general terms were as follows. 

Water-thrushes foraged primarily on the ground, commonly in boggy areas. Pileolated and Myrtle 
warblers were found in “edge” situations, along the slough margins in low willows, and in dense thick- 
ets about the poplar stands. Black-polled Warblers were most often observed in: the larger willows, 
foraging along naked limbs under the canopy. Orange-crowned Warblers were also found in the larger 
trees but usually in the lower part of the canopy and often well out on the limbs. The Yellow Warblers 
foraged high up in the leafy canopy near or at the tops of the trees. There was, of course, some over- 
lapping in these patterns of distribution. 

Unfortunately, sufficient detailed quantitative data regarding the ecologic preferences of the 
warblers have not as yet been gathered for a comparison with the situation in an area of more hetero- 
geneous vegetation, such as the Cook Inlet region. In the latter locality the same six species of warblers 
occur, but a greater range of vegetational formations is utilized and the ecological separation of the 
birds is, in some instances, strikingly different. 

Euphagus carolinus. Rusty Blackbird. Seen only occasionally, usually in pairs, flying overhead 
or perched on the tops of willows in the riparian woodland. They were also seen about the grassy 
fresh-water marshes. Data for three males taken in 1955 are: May 26, testis 12 mm., weight 62.7 gm.; 
May 26, testis 14 mm., weight 66.8 gm.; June 2, testis 12 mm., weight 64.6 gm. A male taken on 
June 1, 1956, weighed 61.1 gm.; testis 12 mm. 

Pinicola enucleator. Pine Grosbeak. This species was not recorded in the area but the Eskimos 
attest to its presence in the riparian woodland. Two females were taken on June 15, 1955, approxi- 
mately eight miles northeast of the area, and the data for these are: enlarged oviduct, several collapsed 
follicles, weight 75.7 gm.; enlarged oviduct, incubation patch, weight 68.7 gm. In 1956 another female 
was seen in the same area. 

Acanthis flammea flammea. Redpoll. Abundant throughout the area in the riparian woodland. 
A nest was found on May 27, 1955, and the data for three birds taken in that year are: male, May 27, 
testis 7 mm., weight 12.4 gm.; male, June 15, testis 6 mm., weight 13.6 gm.; female, May 26, weight 
12.9 gm. For 1956: male, May 27, weight 12.4 gm.; female, May 26, largest ovum 2 mm., incubation 
patch, weight 12.9 gm.; female, May 26, largest ovum 2 mm., incubation patch, weight 13.6 gm. 

Passerculus sandwichensis anthinus. Savannah Sparrow. Common to abundant in nearly all for- 
mations of open character where grasses were predominant. These included fresh-water marshes, 
dwarf birch-alder thickets, wet tundra, and the cleared areas about the village. The data for two 
males taken in 1955 are: May 27, testis 9 mm., weight 19.6 gm.; May 31, testis 8 mm., weight 18.6 gm. 
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The data for two males taken in 1956 are: May 18, testis 7 mm., weight 19.9 gm.; May 26, testis 11 
mm., weight 19.4 gm. 

Spizella arborea ochracea. Tree Sparrow. Abundant throughout the area in a variety of forma- 
tions. It was found in the riparian woodland, in dwarf birch-alder thickets, and in the latter also where 
they occurred among the spruces. It was found well out on the dry tundra wherever the scattered 
birches and alders were present, including the margins of some of the tundra lakes. It was conspicu- 
ously absent where the ground was bare or the cover sparse, as under the dense poplars. A nest con- 
taining three eggs was found in the riparian woodland on May 27, 1955. Data for three specimens 
taken in 1955 are: male, May 26, testis 11 mm., weight 18.6 gm.; male, May 28, testis 13 mm., weight 
18.0 gm.; female, June 1, egg in the oviduct, three collapsed follicles, weight 20.0 gm. Data for two 
males taken in 1956 are: May 24, testis 8 mm., weight 18.2 gm.; June 8, testis 11 mm., weight 19.4 gm. 

Zonotrichia atricapilla. Golden-crowned Sparrow. This species was recorded on May 30, 1956, 
when a lone male, apparently a transient, was detected singing along the border of the riparian wood- 
land at the village. This bird was stalked but not taken. Some of the Eskimos know this species from 
farther down the river where they say it occurs in the willows. 

Passerella iliaca zaboria. Fox Sparrow. Abundant resident in the riparian woodland; heard and 
seen every day. Data for two specimens taken in 1955 are: male, May 27, testis 10 mm., weight 39.1 
gm.; female, June 1, weight 39.4 gm. For 1956: male, May 24, testis 9 mm., weight 34.4 gm.; male, 
May 24, testis 8 mm., weight 34.8 gm.; male, May 24, testis 7 mm., weight 38.6 gm.; female, June 11, 
largest ovum 3 mm., incubation patch, weight 38.6 gm. 

Calcarius lapponicus alascensis. Lapland Longspur. Abundant on the open heath tundra where it 
was the only nesting passerine bird. It was also found on the tundra fringe in the scattered dwarf 
birch-alder thickets. In 1956 a pair of longspurs occupied a cleared grassy area near my cabin and 
apparently had a nest nearby. Data for a pair collected on May 31, 1955, are: male, testis large (shot), 
weight 25.5 gm.; female, egg in the oviduct, three collapsed follicles, weight 29.6 gm. Data for a pair 
taken on May 31, 1956, are: male, testis 10 mm., weight 28.0 gm.; female, egg in the oviduct, two 
ova large, one collapsed follicle, weight 30.3 gm. 


DISCUSSION 


This preliminary survey of the birds of the Napaskiak region best serves to indicate 
that there exists an array of interesting problems relating to the distribution of birds in 
the spruce-tundra ecotone of western Alaska. The data gathered thus far are insufficient 
for a solution of any of these problems, but they justify the discussion of a selected few. 
This is best approached, perhaps, by briefly mentioning some of the factors that may be 
responsible for the scarcity, or apparent absence, in this region of species of birds nor- 
mally found in one or the other of the two plant communities involved. These species, 
judging from the presence of seemingly suitable, continuous habitat, and from their oc- 
currence in nearby localities, might be expected to be present, or at least more abundant. 

As mentioned earlier, records are available from three localities in the vicinity of 
Napaskiak. The tundra vegetation at Johnson River (Walkinshaw and Stophlet, 
1949:30) is nearly identical to that at Napaskiak, although the dwarf birch-alder 
thickets are more limited in occurrence at the former locality. Conpicuously missing at 
Johnson River is the dense riparian woodland with its accompanying marshes and spruce 
border. The aquatic formations are not adequately discussed, but fluviatile water with 
its Equisetum-Carex margin is undoubtedly less prominent. Lacustrine waters are pre- 
sumably more abundant. A list of 49 species was compiled in this area and can be 
compared with the list from Napaskiak. The most obvious difference is the absence at 
Johnson River of a large number of species characteristic of the riparian woodland. 
These include the Goshawk, Horned Owl, Traill Flycatcher, Canada Jay, Black-capped 
Chickadee, Varied Thrush, Orange-crowned Warbler, Myrtle Warbler, and Black-polled 
Warbler. Nevertheless, five species restricted to this formation in the Napaskiak area 
were present at Johnson River, usually in limited numbers. These are the Tree Swallow, 
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Yellow Warbler, Northern Water-thrush, Pileolated Warbler, and Rusty Blackbird. 
Their scarcity at Johnson River indicates they were in a marginal situation as regards 
their requirements. The riparian woodland birds of the Napaskiak area showing a sec- 
ondary preference for dwarf birch-alder thickets were present at Johnson River, in many 
cases abundantly so. Two other species that are apparently dependent on trees, the 
Bonaparte Gull and the Solitary Sandpiper, were missing at Johnson River. 

Many tundra species such as Canada Goose, White-fronted Goose, Old-squaw, 
Golden Plover, and Hudsonian Curlew were more abundant at Johnson River. Others 
such as the American Scoter and Glaucous Gull were less abundant. The scarcity of the 
latter at Johnson River, as well as that of the Mallard and Baldpate, and the complete 
absence of the Semipalmated Plover, might be attributable to the lack of extensive 
fluviatile water and bordering vegetation. 

Of seven species recorded at Johnson River and not at Napaskiak, only three, the 
Shoveller, Black-bellied Plover, and Yellow Wagtail, were recorded in such numbers as 
to merit special attention. The Shoveller, according to Eskimos, occurs in the Napaskiak 
area, although it is evidently never common. It was recorded 23 times at Johnson River. 
The Yellow Wagtail (153 observed) and Black-bellied Plover (44 observed) were both 
abundant breeding birds on the tundra, and a number of nests of each was found (Wal- 
kinshaw, 1948a:64—-66; 1948:220), whereas they are absent in the Napaskiak area. 

There are absent from the Napaskiak area several species of birds found farther 
inland in topographic and vegetational formations which continue down the Kuskokwim 
River well within the study area. Dice (1920a) and Cady, Wallace, Hoare, and Webber 
(1955) listed the Swainson Thrush (Hylocichla ustulata) and the White-crowned Spar- 
row (Zonotrichia leucophrys) as inhabitants of the riparian woodland and the Belted 
Kingfisher (Megaceryle alcyon) as inhabiting the river banks. Cady et al. (op. cit.: 
14) reported the Violet-green Swallow (Tachycineta thalassina) as abundant along the 
river and its banks, and Dice (1920a:9) listed the same species as characteristic of 
streamside cut-banks in interior Alaska. Neither of these reports listed the Lincoln 
Sparrow (Passerella lincolnii) as occurring along the Kuskokwim River, although Miller 
(1956:271) indicated the breeding range as extending to within a few miles of the study 
area. Grassy bogs and meadows are abundant west to the tundra, and even out on that 
formation, and this last species can be expected to occur. 

Dilger (1956:173) indicated the Napaskiak area to be well within the breeding 
range of the Swainson Thrush but well out of that of the Gray-cheeked Thrush. The 
actual situation is the reverse; and the range maps he presented are inaccurate for other 
parts of Alaska. The apparent adaptation of the Swainson Thrush for arboreal for- 
aging (Dilger, 1956:196) may account for its absence in the Napaskiak area. This would 
seem reasonable if this thrush is limited to foraging in coniferous forest, but otherwise 
the riparian woodland would seem to provide the essential requirements, as indeed it 
does, at least for nesting, in the central Kuskokwim region. 


Oakeson (1954:352-353) has described the habitat occupied by White-crowned 
Sparrows at Mountain Village on the Yukon River, and this area appears very similar 
to much of the Napaskiak area. In addition she observed four passerine associates of 
the White-crowned Sparrow, and these are all found commonly in the riparian woodland 
at Napaskiak. Attention was called to the erratic distribution of this sparrow in the 
Yukon Territory by Rand (1946:64). The same situation exists along the Kuskokwim 
River, where it was recorded as far west as Bethel during the present study. 

Nelson (1887:155) reported the Belted Kingfisher to be a regular summer resident 
on the lower Yukon River as far west as the Bering Sea. Suitable nesting banks and an 
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abundant food supply seem to be equally as available along the lower Kuskokwim, and 
the absence of this species is not readily explained. 

Bishop (1900:88) found the Violet-green Swallow nesting in holes, similar to those of 
Riparia, along the Yukon River in interior Alaska. This was the most abundant of four 
species of swallows present in the central Kuskokwim region as observed by Cady et al. 

In characterizing the associations of terrestrial vertebrates of interior Alaska, in- 
cluding the Kuskokwim River west to Bethel and the tundra, Dice (19200) lists many 
additional species, not present in the Napaskiak area, as residents of the shore, Equi- 
setum, sedge, and willow-alder habitats. The discrepancies in species-lists are great 
enough to indicate that, in most instances, the latter formations are not equivalent to 
their counterparts described in this report. The relationship of these formations to each 
other, especially as regards the presence of adjacent spruce, spruce-birch, and spruce- 
aspen woodland, is different significantly from one area to another. 

In general, the presence or absence of particular vegetational and topographic for- 
mations seem to dictate the occurrence and abundance of birds in the Napaskiak area. 
For those species discussed above as possible exceptions, as well as others probably over- 
looked, additional and more detailed studies are needed. For instance, it seems unlikely 
that the variations in abundance and occurrence of birds from locality to locality on the 
tundra can be entirely attributed to the presence or absence of particular vegetational 
structures. I am not prepared to offer alternate hypotheses, but it seems probable that 
studies of certain aspects of the physical environment would be fruitful. These might 
include: exposure to wind, amount of insolation. variation of amount of tundra in rela- 
tion to lacustrine waters, and amount of surface and soil moisture. It would also seem 
profitable to conduct studies at a number of localities along the river above Bethel, plac- 
ing emphasis on the vegetation but also investigating the direct effects of climatic factors. 
In addition to providing information on distribution, such work would be helpful in 
understanding the marked year to year fluctuations in abundance of such species as the 
Goshawk and Arctic Loon. 


SUMMARY 


In conjunction with studies of animal-borne diseases, 37 days in May, June, and 
August of 1955 and 1956 were spent by the writer gathering information on birds of the 
Napaskiak area of the Kuskokwim River delta, Alaska. A brief discussion of the climate, 
topography, and general ecological setting of this area is presented. 

Placing emphasis on the life-form of the vegetation, a list of ten ecologic formations 
is discussed and employed to analyze the distribution of birds. Sixty-two species of birds 
were recorded in the region. An annotated list, with data from specimens, is presented. 

Two species, the Goshawk and the Arctic Loon, fluctuated markedly in abundance 
between the two years. In addition, several species were scarce or absent in the area, 
although they were present in nearby localities in similar vegetational and topographic 
formations. 

The direct effects of climate, or other physical factors, are suggested as influencing 
at least some of these distributional patterns. Additional studies of habitat relations and 
climate as they influence each species at various localities in the area are needed. 
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FROM FIELD AND STUDY 


Movements of Trumpeter Swans Shown by Band Returns and Observations.—Trum- 
peter Swans (Olor buccinator) have been caught and banded in the Peace River District near Grande 
Prairie, Alberta, during field operations over the past three summers. Each bird was banded with the 
standard aluminum band issued by the United States Fish and Wildlife Service and in addition was 
banded for individual field recognition with variously colored plexiglas leg bands. 

In 1954, sixteen cygnets were banded and three were recovered subsequently. Two of the recov- 
ered swans were shot about a month after they were banded, on the lake where they were hatched. 
The third recovery was made on June 5, 1955, when the remains of a swan banded at Saskatoon Lake, 
near Wembley, Alberta, on August 22, 1954, were found on the Buffalo Fork of the Snake River in 
Idaho by Jay R. Fisher of Ontario, Oregon. 

Twenty-nine cygnets and one adult swan were banded in 1955. Three of these, wearing yellow 
bands, were observed in flight by Winston E. Banko, United States Fish and Wildlife Service, on 
January 26, 1956, near the Railroad Ranch along the Henry’s Fork of the Snake River in Idaho. An 
employee of Ponds’ Lodge on the Buffalo Fork of the Snake River reported seeing a yellow band on 
a large cygnet on the upper waters of the Fork a few weeks earlier than Banko’s observation. At least 
one, and possibly two more yellow-banded swans were seen by J. Hartshorne of the United States 
Fish and Wildlife Service at the Culver Pond feeding grounds, Red Rock Lakes Refuge, Montana, 
on March 15, 1956, according to a report from Mr. Banko. 

An adult male, caught and banded while flightless at Hughes Lake near Grande Prairie, Alberta, 
on August 28, 1955, was seen with his mate and cygnets on the same lake during the summer of 1956. 
Four other cygnets banded in 1955 were seen on Saskatoon Lake on May 16, 1956. Two of these be- 
longing to the same family were banded at Lowes Lake near La Glace, Alberta, on August 27, 1955. 
A third was banded on Saskatoon Lake on August 29, 1955. 

Evidence that the cygnets of a family remain together for at least the first year after hatching 
was obtained when three of the cygnets banded at Lowes Lake on August 27, 1955, were shot in 
Nebraska in 1956. One was shot and killed at Shoup Lake near Valentine, on October 27, 1956. Another 
was shot and killed at Schoolhouse Lake in the Valentine area on the same day. The third was picked 
up severely wounded on the Loup River near Fullerton on November 2, 1956. 

During the summer of 1956, eight adults and fourteen cygnets were banded. Two of the cygnets 
banded on Lowe Lake on August 22 and 23, 1956, were recovered, probably shot, near Cody, 
Wyoming, on or before October 27, 1956. 

From the foregoing information it is apparent that Trumpeter Swans raised in the Peace River 
District of Alberta migrate to the northern United States and mingle with swans from the Red Rock 
Lakes Refuge in Montana during the winter months. The breeding range of swans that winter along 
the coastal and western interior portions of British Columbia has yet to be delineated-—R. H. Mackay, 
Canadian Wildlife Service, University of British Columbia, Vancouver, Canada, June 6, 1957. 


Observations of Pair Relations of White-headed Woodpeckers in Winter.—On Janu- 
ary 25, 1957, I watched a male and a female White-headed Woodpecker (Dendrocopos albolarvatus) 
foraging in a forest of white fir, ponderosa pine, and incense cedar situated about one-half mile south 
of Wawona in Yosemite National Park, California. These observations were made over a period of 
one hour and fifteen minutes. During this time the birds stayed within an area about 30 yards in 
diameter. 

Three times the female flew to the dead top of a 70-foot ponderosa pine. Each time she began to 
call very loudly and rapidly. The first two notes of the call resembled the normal sharp call of the 
White-head. The notes following were a series of two to four somewhat longer notes reminiscent of 
the mewing call of a sapsucker. At first she called about once every three seconds. As the calling con- 
tinued, the frequency of the calls fell to about once every fifteen seconds. After about five minutes 
of calling, she stopped and sat quietly in the top of the tree, looking from side to side-for from 30 
seconds to nine minutes. 

Each period of silent resting ended abruptly when the male flew into a small tree near the base 
of the ponderosa pine in which the female was sitting. When the male thus approached the area, the 
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female became very excited and then suddenly dived with partly folded wings toward the tree into 
which he had flown. When she reached the level of the male, the female extended her wings and landed 
in the tree near him. Each time a chase through small trees followed in which the birds pursued each 
other from limb to limb. Then suddenly they paused and both returned to feeding. The male drummed 
only once during this period of observation. This was done on the dead top of a 75-foot ponderosa 
pine, not the same tree as that used by the female. I saw or heard no reaction to this drumming by 
any bird. 

These observations seem to indicate that White-headed Woodpeckers are paired during the winter 
and that in this period they are responsive to their mates and engage in some form of courtship or 
pair reinforcement behavior—GeERALD Rosrnson, Museum of Vertebrate Zoology, Berkeley, Cali- 
fornia, March 1, 1957. 


Rufous-sided Towhee in Colorado.—An immature male Rufous-sided Towhee (Pipilo ery- 
throphthalmus erythrophthalmus) in first autumn plumage was collected on October 26, 1956, at 
Hillside Road, Boulder, Colorado. The specimen is number 6206 in the collection of the University of 
Colorado Museum at Boulder. This is the first confirmed record for the eastern subspecies in the state. 

The specimen was sent to Robert W. Storer of the Museum of Zoology of the University of Michi- 
gan for comparison with a series of this subspecies in that collection. Dr. Storer stated that the bird 
agreed very well with specimens of P. e. erythrophthalmus, although the back feathers had somewhat 
more brown on their tips than most of the fall-taken male towhees with which it was compared. 

The bird was first heard calling in a lilac thicket, just after sunrise. This area, near Middle Boulder 
Creek, is apparently attractive to eastern bird stragglers because of its mesic condition. A fair amount 
of shrubby undergrowth is present. A Wood Thrush (Hylocichla mustelina), a new record for Boulder 
County, was seen in the same area on September 28, 1956.—OAKLEIGH THORNE, II, Thorne Ecological 
Research Station, Boulder, Colorado, May 25, 1957. 


Cape May Warbler in Central America.—On November 21, 1952, I collected an adult male 
Cape May Warbler (Dendroica tigrina) at La Rioja, near Boca de Barranca, which is situated on the 
Pacific coast of Costa Rica. This species winters, for the most part, in the West Indies; it has also 
been reported from several offshore islands, some of which are in sight of the mainland, along the 
Caribbean coast of the Yucatan Peninsula and Central America. There seem to be, however, only two 
previous records from the mainland itself, both from the Yucatan Peninsula (Boucard, Proc. Zool. 
Soc. London, 1883:440; Peters, Auk, 30, 1913:378). The Costa Rican specimen, therefore, represents 
not only the first record for that country but also for all of Central America. In addition, it extends 
the mainland range southeastward some 600 miles. Moreover, the occurrence of the bird almost within 
sight of the Pacific beaches, rather than on the Caribbean slope of the country, seems to be particu- 
larly noteworthy. The specimen is housed in the George M. Sutton Collection. 

During the last week of December, 1954, I saw this species on the Caribbean slope twice, both 
times in the same locality about three miles south of the town of Turrialba, Costa Rica. On one occa- 
sion I saw two birds, and on the other a party of at least six individuals. The birds, all males, were 
actively foraging in trees bordering the western rim of the gorge of the Raventazén River. 

The presence of a small band would appear to indicate that the birds were not windblown 
vagrants as might otherwise be inferred from the presence of but a single individual. The late dates 
suggest that the Cape May Warbler may be an occasional winter visitant in Costa Rica and perhaps 
in other Central American countries as well. These occurrences may further suggest that the species 
had been experiencing a periodic increase in numbers, or that it may be in the process of extending 
its wintering range to include the mainland. The additional possibility rernains that the wintering 
Cape May Warbler may be a wide-ranging wanderer in Central America where it had previously 
escaped observation.—Pavut Stun, University of Michigan Museum of Zoology, Ann Arbor, Michigan, 
May 2, 1957. 


Breeding Record of Pintail in Humboldt County, California.—Grinnell and Miller (Pac. 
Coast Avif. No. 27, 1944:77) report no breeding records of the Pintail (Anas acuta) for the north- 
western part of California. Therefore, the following observation is of interest from the standpoint of 
the breeding range of this species. On April 21, 1956, Earl Gibbs, Biologist for the California Fish 
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and Game Department, and other qualified observers flushed a female Pintail from a clutch of nine 
eggs located in grass-forb association on the sandy flat at the southwest side of South Humboldt Bay, 
about 300 yards northeast from the base of the cliff known as Table Bluff. This record is the only 
indication that we have that Pintails nest in this area—CuHartes F. Yocom, Division of Natural 
Resources, Humboldt State College, Arcata, California, March 29, 1957. 


Hooded Mergansers at Afognak Island, Alaska.—The observations reported here were made 
at the research station of the Alaska Department of Fish and Game located at Kitoi Bay on the east 
side of Afognak Island in southwestern Alaska. The area is covered by a fairly typical forest of Sitka 
spruce (Picea sitchensis). 

On November 10, 1956, I collected a female Hooded Merganser (Lophodytes cucullatus) in salt 
water at the outlet of Big Kitoi Creek. Its ovary looked immature, but it may have been one that had 
retrogressed. Its lower mandible was yellowish, becoming black near the horn-colored tip. The upper 
mandible was gray with a yellowish tinge ventrally at its base and it had a darker horn-colored tip. 
Its feet were gray-green to yellow-green, and its iris was brown. The skin has been presented to the 
Museum of Vertebrate Zoology. 

On November 13, another female Hooded Merganser was seen and on the next day she, or yet 
another one, was observed swimming with a male Barrow Goldeneye (Bucephala islandica). On the 
17th and again on the 20th of November, when I left the station, a female was observed near the 
outlet of Big Kitoi Creek. It seems likely that these records pertain to a single bird residing in the 
area during at least the latter half of November. These observations apparently constitute an extension 
of the known range of the Hooded Merganser from Haines in southeastern Alaska where it is known 
to breed.—ArcuIE S. Mossman, Douglas, Alaska, April 18, 1957. 


Observations on a Coot-Muskrat Relationship.—On April 12, 1955, while engaged in a field 
study at Lake McMurray, Skagit County, Washington, we noted certain relationships between the 
American Coot (Fulica americana) and the muskrat (Ondatra zibethica). The observations were made 
in mid-afternoon in a protected marsh area on the southern edge of the lake. The weather was marked 
by a strong southeast wind. The vegetation typified that of an acid bog. Red alder (Alnus rubra), 
willows (Salix sp.), Sitka spruce (Picea sitchensis), and red cedar (Thuja plicata) formed the over- 
story. Creek dogwood (Cornus occidentalis), Labrador tea (Ledum groenlandicum), hardhack (Spi- 
raea douglasii), and salal (Gaultheria shallon) provided a secondary cover. The surface plant cover, 
with water depth varying from six to eighteen inches, was composed of skunk cabbage (Lysichitum 
americanum), duckweed (Lemna minor), and Potentilla palustris. 

A group of five muskrats and seven to eight coots occupied the area under observation. The musk- 
rats were feeding on the skunk cabbage roots. The spring of 1955 was phenologically late. Whether 
skunk cabbage was a food of preference or necessity for muskrats and coots is not known. The actions 
recorded here, however, indicated a possible food crisis. The skunk cabbage root has a mass of adven- 
titious lateral roots that grow perhaps twelve inches below ground surface. The muskrats dug down 
along the main shaft of the root to the lateral roots, bit them off and carried them back to a favored, 
surface eating roost to devour them. These roots averaged an eighth to a fourth of an inch in diameter 
and three to five inches in length. 

The coots were bathing and feeding on the pond surface. When a muskrat would leave its eating 
roost to secure more skunk cabbage roots, a coot would quickly clean up the root shreds left on the 
roost or on the adjacent water surface. Coots, apparently, could not dig or cut the skunk cabbage 
roots for themselves. On one occasion, a coot attempted to steal a root from a muskrat. The rat 
chased the coot about eight feet across the pool. No other attempts at thievery, in the presence of the 
rat at least, were noted. Coots were also observed to eat duckweed, sparingly. 

The coots and muskrats on this area worked in close proximity, often passing within a foot of 
each other without noticeable antagonism. Coots appeared to be more antagonistic to each other than 
to muskrats. No antagonism between muskrats was noted. 

When a Cooper Hawk (Accipiter cooperii) appeared, the relations that were being observed were 
interrupted. One coot, late in making its departure, maneuvered under a horizontal, six-inch willow 
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limb while the hawk, standing on the limb, attempted to catch him. Inadvertently, the observers 
flushed the hawk.—Witt1am Q. Wick and Harte E. Pentrita, Washington Department of Game, 
Mount Vernon and Aberdeen, Washington, March 23, 1957. 


An Unusual Merganser Fatality.—A female Common Merganser (Mergus merganser) was 
found dead (fig. 1), apparently from choking, at Cascade Lake, Orcas Island, Washington, on March 
24, 1957. Inspection indicated that a sculpin, Cottus sp., which the bird was attempting to swallow, 
became lodged in the merganser’s throat. The preopercular spines of the sculpin were embedded pos- 
terior to the commissural point on each side of the duck’s head. The fish had a standard length of 149 
millimeters and weighed 64.3 grams. 





Fig. 1. Common Merganser with sculpin locked in throat; Cascade Lake, 
Orcas Island, Washington, March 24, 1957. Photograph by William Q. 
Wick. 


Jewett, Taylor, Shaw, and Aldrich (Birds of Washington State, 1953:155) mention that “when 
opportunity offers [this merganser] is known to eat to surfeit” and that “many of the fishes eaten 
are of little or no economic value, but others, as the salmon and trout, are of high importance.” 

The merganser discussed in this note was dissected for food analysis. Cascade Lake, where the 
bird was found, contains a basic game fish population of four species of salmonids. Listed in order of 
abundance, the species are: rainbow trout (Salmo gairdneri), cutthroat trout (Salmo clarki), silver 
trout (Oncorhynchus nerka kennerlyi), and eastern brook trout (Salvelinus fontinalis). In addition to 
game fish, Cascade Lake has a small population of non-game fish. Of these, sculpins are apparently in 
the majority. The food content of the throat, gullet, and gizzard is shown in the table. 


Item Weight in grams 
Cottus sp. (the choking agent) 64.3 
Cottus sp. 2.7 
Cottus sp. 4 
Family Cottidae (partial) * 1.4 
Family Cottidae (partial) * 6.2 
Cestode (2) adult (host undetermined) 8 


Miscellaneous gizzard contents (eggs, grit, bones, etc.) 18.9 


Total food weight 94.7 


* Probably genus Cottus, diagnostic characters partly digested. 
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The family Cottidae made up almost the entire feeding. No inferences may be drawn from this 
data other than that cottids may be easier to catch than salmonids in Cascade Lake or, perhaps, they 
were preferred by this particular merganser. 

The Common or American Merganser has received major attention from fishery management 
personnel of the Washington Department of Game and other agencies in recent years. This duck, with 
dietary predilections aimed at fishes, has been rather justifiably accused of extensive predations on 
game fishes, particularly trout, in rehabilitated lakes. By way of explanation, lake rehabilitation in- 
cludes treatment of multi-specied lakes with a chemical agent which removes the fish population. After 
treatment, game salmonid species, tailored to the lakes’ capabilities, are planted in the lakes. Reha- 
bilitation, in effect, is a weeding process, removing food competition between game and non-game 
species of fish by doing away with non-game fish. The rehabilitation process is a costly one. Every 
effort, therefore, is made to insure the success of the program. 

For the past three years, special extended seasons on mergansers have been permitted for certain 
rehabilitated lakes and steelhead migrant streams in western Washington. Random food-habit checks 
of mergansers killed during the special season have shown that many trout are taken by these ducks. 

One of us (Wick, unpublished manuscript) found in a study in 1946 in Oregon that the Common 
Merganser was an important predator at the Alsea trout hatchery. It was further noted in the Oregon 
study that “the American merganser was particularly harmful to trout that had been transferred from 
the raceways of the hatchery to the holding ponds in the river.” 

A study of the preferences of the Common Merganser for available fish species, in a variety of 
waters, is needed to determine, in proper perspective, actual food choice —W1Lt1AM Q. Wick and 
Harowp E. Rocers, Washington Department of Game, Mount Vernon and Friday Harbor, Washing- 
ton, April 20, 1957. 


Some Interspecific Relations in the Feeding of Estuarine Birds.—The following observa- 
tions were made in the northeastern corner of the west half of Mission Bay, San Diego County, Cali- 
fornia. This section of the bay is characterized by a narrow, sandy beach and a channel about fifteen 
feet deep and thirty-five feet wide. This, in turn, is parallel to the abrupt edge of an extensive mud flat 
that is exposed at low tide. Both the channel and the deeper portion of the mud flat support eel-grass 
(Zostera marina). 

On January 29, 1948, at 9:00 a.m., three Red-breasted Mergansers (Mergus serrator) were seen 
swimming in a southeasterly direction in the middle of the channel with their heads frequently held 
just underwater. They often dived, and upon surfacing always continued in the same direction parallel 
to the shore. Three Snowy Egrets (Leucophoyx thula) ran parallel to the mergansers in the shallow 
water near the beach and frequently made stabbing motions with their heads and necks into the shal- 
low water, in typical foraging manner. 

At least fifty Double-crested Cormorants (Phalacrocorax auritus) were seen on March 5, 1948, 
at 7:45 a.m., in the channel moving in a southeasterly direction. The cormorants were foraging by 
diving and swimming forward under water; upon surfacing they flew ahead of the submerged portion 
of the group and once again dived. This behavior was typical of that described by Bartholomew 
(Condor, 44, 1942:13-14). In this case one Snowy Egret and two Common Egrets (Casmerodius 
albus) ran parallel to the main body of submerged cormorants. Again the egrets appeared to forage 
in the shallow water of the beach. Later in March another early morning observation was made about 
a quarter of a mile southeast of the previous area. About thirty-five Common Egrets were following 
an undetermined large number of foraging cormorants. 

It appears from these observations that egrets often purposely follow diving mergansers and cor- 
morants and they appear to catch occasional fish frightened into shallow water by the diving birds. 
In each case the egrets had to run to keep abreast of the advancing divers. Possibly the larger Common 
Egret can profit from this behavior more than the Snowy Egret because of its longer legs which enable 
it to cover a greater area of the sloping beach —GrENnE M. CuristMaAn, Museum of Vertebrate Zoology, 
Berkeley, California, April 10, 1957. 
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NOTES AND NEWS 


The Cooper Ornithological Society is greatly 
indebted to Charles S. Jones for financing the 
color plate in the current issue which presents 
Don R. Eckelberry’s painting of the Three- 
wattled Bellbird. 


Old journals, used field clothes, and cash con- 
tributions are needed for Hungarian ornitholo- 
gists. The ornithological library in Budapest was 
burned and especially needed are issues prior to 
1945 of the Condor, the Auk, the Wilson Bul- 
letin, and Bird-Banding. Money will be received 
by the American Ornithologists’ Union Commit- 
tee for Aid to Hungarian Ornithologists. Advise 
this committee also of sizes and kinds of used 
clothes available. Address replies and checks to 
Frederick Greeley (Hungarian Relief); his ad- 
dress, as chairman of the committee, is care of 
Illinois Natural History Survey, Urbana, Illinois. 


COOPER SOCIETY MEETINGS 
ANNUAL BUSINESS MEETING OF 1957 

The first session of the annual meeting of the 
members of the Cooper Ornithological Society 
(a corporation) was called to order by President 
J. R. Pemberton in the Second Floor Lecture 
Hall, Los Angeles County Museum, Los Angeles, 
California, at 10:15 a.m., Friday, April 26, 1957. 

The minutes of the meeting of 1956 were read 
and approved. The following committees were 
appointed: Nominations, Junea W. Kelly, Luther 
Little, Donald D. McLean; Proxies, Ed N. Har- 
rison, Thomas R. Howell, Theed Pearse. 

The following proposals for membership were 
read: Miss Mary Jane Hammond, 2128 W. 84th 
St., Los Angeles 47, Calif., Eugene Newton An- 
derson, Jr., 318 23rd St., Santa Monica, Calif., 
Ted Margadant, 2609 Manning Ave., Los Angeles 
4, Calif., and Christopher R. Russell, 7826 Arnett, 
Downey, Calif., by Kenneth E. Stager; Jack W. 
Hagan, 302 So. Sycamore, Santa Ana, Calif., and 
Mrs. Helene B. Saltzer, 335 West Lincoln Ave., 
Nampa, Ida., by F. H. Boynton; Paul W. Col- 
burn, 9626 Oak Pass Rd., Beverly Hills, Calif., 
and Francis E. Marsh, First National Bank Bldg., 
McMinnville, Ore., by J. C. von Bloeker, Jr.; 
James M. Simpson, 4249 N. 34th St., Phoenix, 
Ariz., by Allan R. Phillips; George E. Chaniot, 
Jr., 1069 W. Prairie, Decatur, Ill. Robert G. 
Wolk, Dept. Conservation, Cornell Univ., Ithaca, 
N.Y., James B. Cope, Earlham College, Rich- 
mond, Ind., Peter H. Klopfer, Osborn Zool. Lab., 
Yale Univ., New Haven, Conn., George W. 


Sciple, P.O. Box 1095, Emory University, Ga., 
Dr. John David Goodman, Biol. Dept., Univ. 
Redlands, Redlands, Calif., Mrs. Harold P. Levy, 
2624 Montrose Ave., Montrose, Calif., Dr. James 
Baird, Norman Bird Sanctuary, Third Beach 
Road, Newport, R.I., Dennis L. Carter, Dept. 
Zool. and Entomol., Iowa State College, Ames, 
Iowa, Douglass Hathaway Morse, Star Route, 
Lisbon, Me., Bruce Glick, Box 185, State Col- 
lege, Miss., Charles A. Ely, Dept. Zoology, Univ. 
Oklahoma, Norman, Okla., John Martin Camp- 
bell, Dept. Anthropology, Yale Univ., New Ha- 
ven, Conn., David M. Scott, Dept. Zoology, Univ. 
Western Ontario, London, Ont., and Thomas L. 
Quay, Box 5215, Zoology, State College Station, 
Raleigh, N.C., by C. V. Duff. 

The second session of the annual meeting was 
called to order by President J. R. Pemberton in 
Room 2147 Life Sciences Building, University of 
California, Los Angeles, California, at 9:35 a.m., 
Saturday, April 27, 1957. 

Ed N. Harrison, chairman of the Committee 
to Examine Proxies, reported 66 members present 
and proxies for 838, of a total membership of 
1369. A quorum was declared present. 

Mrs. Junea W. Kelly, reporting for the Com- 
mittee on Nominations, presented the following 
names for nomination to the Board of Directors: 
John Davis, C. V. Duff, Ed N. Harrison, Thomas 
R. Howell, Alden H. Miller, J. R. Pemberton, 
F. A. Pitelka, W. J. Sheffler, J. C. von Bloeker, Jr. 

Mr. Pemberton called for further nominations 
from the floor. There were none. Sherwin F. 
Wocd moved that the nominations be declared 
closed and that a unanimous ballot be cast in 
favor of the election of the entire slate of nom- 
inated directors. Motion carried. 

C. V. Duff proposed certain changes in the By- 
Laws of the Society. These changes had already 
been approved by the Board of Directors and the 
Board of Governors. Sherwin F. Wood moved 
that the proposed changes be adopted. The mo- 
tion was seconded and unanimously passed. C. V. 
Duff, Business Manager, presented his annual re- 
port. In 1947, the endowment fund was $19,800 
and yielded $978 income. In 1956, the endow- 
ment fund was $95,971, and yielded $3780. 

Two proposals for membership were read: 
Richard Warrick Sparke, 157 Archer, Shreveport 
64, La., by C. V. Duff; and King G. Thompson, 
2449 Edington Road, Columbus 21, Ohio, by 
Jack C. von Bleeker, Jr—Joun Davis, Secretary. 

















For Sale, Exchange, and Want Column—Each member of the Cooper Society is entitled to one 
short advertising notice in any issue of the Condor free. Notices of over 3 lines will be charged for 
at the rate of 25 cents per line. Send advertising copy to Jack C, von Bloeker, Jr., Los Angeles 
City College, 855 N. Vermont Ave., Los Angeles 29, California. 





For Sate—Land Birds of Pacific District, Belding, $2.50; Nidologist, complete (original covers), 
$10.00; Osprey (lacking 4 numbers), $6.50; Michigan Bird Life, Barrows, $2.00; Birds of Virginia, 
Bailey, $2.50; Mammals of Connecticut, Goodwin, $1.00; East African Mammals (pts. 1 and 3), 
Hollister, $1.50; English Sparrow, Barrows, $1.00; Birds of Ethiopia and Kenya (pt. 1), Friedmann, 
$1.50; Fauna of National Parks (nos. 1, 2 and 3), $3.50; Spider Crabs of America, $5.00; Forest Trees 
of Pacific Slope, Sudworth, $1.50; postage extra—Laurence M. Huey, Natural History Museum, 
Balboa Park, San Diego, California. 


For SatE—The Comparative Biology of the Meadowlarks (Sturnella) in Wisconsin, by Wesley 
C. Lanyon, 67 pp., 16 pls., cloth bound, $2.00, paper bound, $1.50; first in a new series of publications 
by the Nuttall Ornithological Club of Cambridge, Massachusetts. Dr. Lanyon’s study examines the 
several factors of habitat, voice, behavior, and morphology which maintain Sturnella magna and 
Sturnella neglecta as separate species. Many interesting features of the New World family Icteridae 
are discussed. The work represents an important study in the natural history of sibling species and 
as such is a significant contribution to our understanding of evolution [a significant and highly recom- 
mended item—Editor of the Condor]_—Massacuusetts Aupuson Society, 155 Newbury St., Boston, 
Mass. 


For Sate—Condor, vols. 4 and 5, complete; vol. 8, no. 2; vol. 12, nos. 5 and 6; vol. 16, no. 1; 
vol. 18, no, 2; vol. 20, nos. 2, 4, 5, and 6; vol. 23, nos. 1, 2, 3, 4, and 6; vol. 31, no. 4; vol. 32, no. 6. 
North American Fauna, nos. 3, 7, 8, 16, 17, 21, 22, 27, 29-32 inclusive, 36-41 incl., 43-48 incl., 53-56 
incl. WanteD—Condor, vol. 11, nos. 3, 5 and 6; vol. 12, no. 2; vol. 13, no. 3—Cox. L. R. Wore, 
Rt. 1, Box 226—G, Kerrville, Texas. 


OrnITHOLOGISTs—Do you know why wearing a hat may help you see birds more clearly through 
binoculars? Read our new article: “Getting More from Your Binocular,” in the Audubon Magazine, 
March-April, 1957. Also, send for reprints of our earlier Audubon Magazine articles: “Know Your 
Binoculars”—how to choose the “right” model for your personal requirements, check it for the claims 
made for it, and use it to best advantage, a 12-page booklet, 10¢ (no charge to C.0.S. members) ; 
and “How to Check Alignment,” free. If your binocular does not give clear and restful vision, send 
it to us; we clean and align to U.S. Government tolerances in one week. If you need a new binocular, 
send for our price list of American, German, and Japanese binoculars, 3 grades with quality compari- 
son, including 6 models modified in our shop especially for bird study. Every glass, irrespective of 
price, is covered by our one-year free-service guarantee. We ship on 30 days’ trial; send for details. 
If you have a binocular problem, let us help you solve it. We answer questions personally —Tue 
Reicuerts, Mirakel Optical Co., Mount Vernon 15, N.Y. 


For Sate—The “Tiny Tucker” Hummingbird Feeder, new, improved model, complete with in- 
structions for use, $1.20, including postage. California residents please add 4% state tax.—TucKER 
Birp Sanctuary, Box 53, Star Route, Modjeska Canyon, Orange, Calif. 


Free—Thorne, Differences between the Common House Finch and Cassin Purple Finch of the 
Genus Carpodacus (Bull. No. 3), and A Solenoid Mechanism for Springing Bird Traps (Bull. No. 4). 
—OAKLEIGH THornE, II, Thorne Ecological Research Station, 1707 Hillside Rd., Boulder, Colo. 


For Sate—An Annotated Bibliography of North Dakota Ornithology, paper cover, $1.00, post 
paid—Wi1t1aM F. Rapp, Jr., 430 Ivy Ave., Crete, Nebr. 


Wantep—Adult male Peregrine Falcon scientific study skin and mounted specimen. Any reason- 
able price will be paid for these two specimens in good condition for use at our institution —Hznry 
E. Cumtps, Jr., Cerritos College, Norwalk, Calif. 


Wantep—Ridgway, Birds of North and Middle America, I-VII; Ridgway, Manual of North 
American Birds. Please state price and condition —Jamzs R. Werner, P.O. Box 145, Goodyear, Aris. 





BIRDS OF PINE-OAK WOODLAND IN SOUTHERN ARIZONA 
AND ADJACENT MEXICO 


By JOE T. MARSHALL, JR. 


The Cooper Ornithological Society announces the publication of Birds of Pine-Oak 
Woodland in Southern Arizona and Adjacent Mexico as Pacific Coast Avifauna No. 32. 

The monograph consists of a study of the bird life typical of the mixed pines and 
oaks that constitute one of the most attractive ecologic settings in the mountains of 
southern Arizona and northern Mexico. Through censuses and much watching of the 
individual responses of birds, Marshall undertakes to discover what there is about the 
pines and oaks that each bird seeks. He brings out the influence of the types of trees 
and foliage and their spacing on the abundance of different pine-oak birds and on their 
distributional limits north and south, and vertically. 

The area reported on is one of detached mountain ranges extending from the Pina- 
leno and Santa Catalina mountains of Arizona south to the Sierra Madre of Sonora 
and Chihuahua. Most of the field work was done in the summers from 1951 to 1953. 
Marshall’s writings about birds, while analyzing habitat selection, have a lively and 
attractive style which in brief compass captures the essential behavior of the species, 
especially with respect to foraging. 

The book consists of 125 pages, and it is well illustrated by maps, charts, and 
photographs of habitat and by several drawings by Don R. Eckelberry, including color 
plates of the little known Spotted Screech Owl and of the Olive Warbler. 

Pacific Coast Avifauna No. 32 is available at the following prices: 


Bound with paper covers 
Bound with buckram $5.00 per copy 
Sent postpaid anywhere in the U.S.A. 
(4% sales tax added for sales in California) 


Send orders to 


COOPER ORNITHOLOGICAL SOCIETY 
Thomas R. Howell, Assistant Business Manager 
Dept. of Zoology, University of California 
Los Angeles 24, California 





